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BIDDLE,  SAWYER  &  CO,  LTD. 

g: 

g 

invite  your  enquiries  for 

m 

Industrial  Chemicals 

and  Raw  Materials. 

We  can  offer  certain  materials  from  our 

world  stocks  and  others  for  shipment 

directly  from  origin  to  destination  required. 

BIDDLE,  SAWYER  &  CO,  LTD. 

INDUSTRIAL  CHEMICALS  DIVISION 

4,  GRAFTON  STREET,  LONDON,  W.I. 

Telephone:  Hyde  Park  0521  Telegrams:  Bidsawya,  Piccy  London  Cables:  Bidsawya,  London 

International  Telex  No.  LONDON  Ubbjl 

Associated  companies  and  offices  throughout  the  world. 

(ii) 

WELL  PROVED 

by  long  service 


This  LaBour  Chemical  pump  is  a 
horizontal  self-priming  type  which 
has  been  in  continuous  operation  for 
many  years  in  a  chemical  plant. 
LaBour  specialize  in  the  manufac¬ 
ture  of  pumps  of  all  types  for  the 
handling  of  corrosive  and  abrasive 
liquors,  their  simple  design  and 
use  of  specially  selected  metals  is 
a  guarantee  of  their  unfailing 
reliability. 


Send  for  full  details 
K  and  specifications. 
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Freeport  offers  customers  the  advice  and  assistance  of  its  Tech¬ 
nical  Services  personnel  in  solving  problems  related  to  the 
transport,  storage  and  uses  of  sulphur. 

This  service  is  backed  by  the  company’s  experience  gained 
during  45  years  of  pioneer  work  in  the  sulphur  industry. 

Highly  trained  engineers,  specialists  in  dealing  with  on-the- 
job  problems,  visit  customers’  plants  throughout  the  free  world. 


FREEPORT  SULPHUR  COIMPAMV 


161  EAST  42nd  STREET 
NEW  YORK  17,  N.  Y. 


KXt'Li  Sll  K  SKhLKItS  OF 
FHl  OF  IT.IFI.W  SI  FFUi  O 


HEAD  OFFICE 

ROME  -  Via  Nerva  2 
Tel.  484444-45-46 
Telegraphic  Address 
ITALZOLFI  ROME 


Sole  distributors  for 
United  Kingdom  and  Eire 

JOSEPH  WEIL  &  SON,  LTD., 
Friars  House, 

39-41  New  Broad  Street, 
LONDON,  E.C.2. 


ANNOUNCEMENT 


GULF  SULPHUR 
CORPORATION 

NOW  produci  ng  Mexican  Frasch  Process 
Sulphur  in  quantity. 

NOW  adequately  stock-piled  to  insure 
an  immediate  and  reliable  contin¬ 
uous  source  of  supply. 

NOW  ready  to  fill  your  requirements 
from  ample  dock  facilities  at  Puerto 
Mexico  for  world  wide  shipments. 


San  Jacinto  Building 
Houston,  Texas,  U.S.A. 


(iv) 


SULPHUR 

PYRITES 


HYDROGEN  SULPHIDE 


SINTER  GASES 


SPENT  OXIDE 


GYPSUH 


We  supply  plant  built  to  Chemiebau  Zieren  designs  for 
the  production  of  sulphuric  acid  from  all  types 
of  sulphur-bearing  raw  materials. 

Illustration  shows  a  20-ton  contact  unit 


Wet  contact  plants  are  an  efficient  and 
economical  means  of  producing  sulphuric  acid 
from  HoS  gas,  which  may  be  derived  from 
ammonium  sulphate  saturators  or  from  liquid 
purification  of  coal  gas. 

In  the  latest  Huntington  Heberlein  plants, 
maintenance  costs  are  reduced  by  using  acid- 
irrigated  towers  and  mist  precipitation  equip¬ 
ment  for  the  acid  condensation  in  place  of 
the  tubular  condensers  of  earlier  plants,  and 
capital  cost  is  reduced  by  replacing  the 

Wet  contact  sulphuric  t 

Huntington^ 

SIMON  HOOSK,  28-29,  DOVKR  SIRF.F.I.  I.ONDON,  W.i.  Ttl:  Hyde  Park  8191.  Telex:  2-3165.  Crams:  Innovation,  Wesphone  London  Telex 
Simon-Carves  (Africa)  (Pty)  Ltd :  Johannesburg  Simon-Carves  (Australia)  Pty  Ltd :  Botany,  N.S.W. 


electro-precipitators  formerly  used  for  acid  mist 
precipitation  by  simple  mechanical  ceramic 
tube  filters.  These  features  are  incorporated  in 
the  plant  shown,  which  was  recently  built  at 
the  Birmingham  works  of  Brotherton  &  Co. 
Ltd.,  to  produce  10  to  12  tons  per  day  of 
78  per  cent  sulphuric  acid. 

In  suitable  cases  a  waste  heat  boiler  may  be 
used  as  a  gas  cooler  between  the  HoS  com¬ 
bustion  chamber  and  the  convertor. 

plants  hy 

Heberlein  &  Co  Ltd 
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ASSOCIATED  LEAD 


MANUFACTURERS  LIMITED 


Export  enquiries  to:  The  Associated  Lead  Manufacturers  Export  Co.  Ltd  ,  Ibex  House,  Minorics.  London,  E.C.3 


Where  lead  is  vital . . . 
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Photograph  of  a  Milit  Packard  Tower  by  courtesy 


New  Chemical  Plant 


Chemical  Construction  (Great  Britain)  Ltd.  specialise  in  the  entire  planning, 
design,  procurement  and  erection  of  chemical  plant  for  : 


AMMONIA  SYNTHESIS .  SULPHURIC  ACID 
NITRIC  ACID  •  AMMONIUM  SULPHATE 
AMMONIUM  NITRATE  ■  UREA,  ETC. 


In  these  activities  the  Company  operates  in  close  collaboration  with  its 
American  associate — Chemical  Construction  Corporation,  New  York,  and 
the  resources  of  the  two  organisations  are  always  at  the  service  of  the 
chemical  industry. 


uncmiuHL  uuRo I nuu I lun  (GREAT BRITAIN)  liu 

(Subsidiary  of  Electric  Bond  and  Share  Company,  New  York) 
BUSH  HOUSE  •  ALDWYCH  *  LONDON  *  W.C.2 


Review 


Cyprus,  the  second  largest  exporter  of 
pyrites  in  the  world,  accounts  for  about  one- 
quarter  of  the  European  pyrites  trade.  The 
industry,  represented  by  the  Cyprus  Mines 
Corporation,  a  United  States  Company,  the 
Hellenic  Mining  Company,  a  kx:al  Company 
with  connections  in  Greece  and  the  United 
Kingdom  and  the  Cyprus  Sulphur  and  Copper 
Company  of  London,  exploit  deposits  of 
cupreous  and  iron  pyrites  which,  occurring  in 
lenses  or  disseminated  along  the  flanks  of  the 
Trorxlos  Mountains,  had  been  major  sources  of 
copper  in  antiquity.  The  Cyprus  Mines  Cor¬ 
poration  is  the  principal  prtxiuccr  accounting 
for  about  7()y  of  the  present-day  output 
of  saleable  pyrites  totalling  over  one  million 
tons.  In  1956  cupreous  pyrites  repre¬ 
sented  17%  of  the  output,  iron  pyrites 
accounted  for  28y.  while  55 were  flotation 
concentrates  accruing  as  by-prtxiucts  in  con¬ 
junction  with  copper  concentrates.  The  good 
roasting  qualities  of  Cyprus  pyrites  and  the 
value  of  their  residues — cupreous  as  well  as 
non-cupreous-  -have  been  major  contributing 
factors  in  the  consistently  rising  post-war 
demand.  The  competitive  strength  of  the 
industry  is  enhanced  by  the  ability  of  the 
Cyprus  Mines  Corporation  and  Cyprus  Sulphur 
and  Copper  Company  to  defray  a  substantial 
part  of  pyrites  production  costs  against  their 
important  copper  activities  and  the  island  has 
favourable  prospects  of  continuing  as  a  major 
source  of  supply  to  European  pyrites  con¬ 
sumers. 

In  the  United  States  production  of  Frasch 
and  recovered  sulphur  in  the  first  quarter, 
1957,  totalled  1,527,852  tons,  10%  less  than  in 
the  previous  quarter.  Even  so.  by  the  end  of 
March  stocks  had  risen  to  over  4.2  million  tons, 
an  increase  of  157,000  tons  in  three  months  and 
890,000  tons  in  the  past  year.  Apparent  sales 
of  1,369,449  tons  Frasch  and  recovered  sulphur 
were  19%  lower  than  in  the  first  quarter  of 
1956.  The  reduction  by  56,664  tons  in  exports, 
the  expansion  of  imports  of  Mexican  Frasch 
sulphur  to  170,000  tons  and  the  slightly 
reduced  domestic  needs  affected  the  Frasch 
sulphur  producers.  Their  confidence  in  the 
future  is  manifested  by  their  adherence  to  the 


ptilicy  of  maintaining  price  stability  and  high 
capital  investment  in  new  dome  projects. 

Frasch  sulphur  exports  from  Mexico  at  an 
annual  rate  of  7(X).(KX)  tons  in  the  first  Quarter 
promise  to  ri.se  to  near  one  million  tons  by  the 
close  of  the  year.  The  principal  contribution  to 
the  current  daily  output  of  3,000  tons  brimstone 
is  made  by  Pan  American  Sulphur  Company’s 
Jaltipan  dome,  while  the  balance  originates 
from  the  Las  Salinas  dome  of  Gulf  Sulphur 
Corporation  and  the  Santa  Anita  dome  of 
Texas  Gulf  Sulphur  Company.  Filtering  now 
forms  an  integral  part  of  Mexican  Frasch 
sulphur  production  and  practically  the  entire 
output  arises  with  a  carbon  content  of  less  than 
0.3 /o  and  sulphur  content  of  over  99.6%. 
Texas  International  Sulphur  Company  is 
developing  important  new  domes. 

The  sulphur  industry  in  the  United 
Kingdom  consumed  in  the  first  three  months 
of  1957  247,000  tons  sulphur  in  all  forms,  2% 
more  than  during  the  corresponding  period 
of  last  year.  Buoyant  sulphuric  acid  demand 
which  accounted  for  this  expansion  contrasted 
with  the  decline  of  3^%  in  non-acid  sulphur 
u.se.  Sulphuric  acid  output  of  605,728  tons 
(100%  H_50,).  the  highest  quarterly  tonnage 
on  record,  was  boosted  by  the  high  level  of 
activities  in  the  manufacture  of  fertilizer, 
titanium  dioxide,  transparent  paper  and 
detergents.  The  pattern  of  sulphur  usage 
reflected  primarily  the  full  employment  of 
anhydrite  acid  plants  and  the  increased  use  of 
brimstone. 

Recovery  of  brimstone  in  France  based  on 
the  vast  sour  natural  gas  field  at  Lacq,  near 
Bayonne,  started  at  the  end  of  April.  At  first 
output  will  be  at  a  monthly  rate  of  4,5(X)  tons 
high  purity  brimstone.  The  expansion  of 
treatment  facilities  and  the  network  of  gas 
supply  lines  first  toward  Nantes  and  Lyons  and 
eventually  to  Paris  will  augment  output  five¬ 
fold  as  from  the  end  of  1958,  ten-fold  after 
1960  and  eventually  to  reach  an  annual  level 
of  over  1.1  million  tons  brimstone  by  the  end 
of  1962.  The  successful  realisation  of  the 
project  may  be  expected  to  exert  a  strong 
influence  on  the  world  sulphur  supply  picture 
by  transforming  first  the  French  and  later  the 
European  sulphur  market. 


The  Sulphur  Resources  of  Poland  now 

being  developed  represent  the  second  or 
third  largest  reserve  of  native  sulphur  in  the 
world  totalling  about  100  million  tons  of  sul¬ 
phur  contained  in  low  grade  ores  stratified  in 
shallow  deposits.  By  1970  an  annual  output  of 
one  million  tons  brimstone  from  four  combines 
based  on  major  mines  is  envisaged.  The  project 
in  hand  is  designed  to  produce  at  Tarnobrzeg 
l(X),0()0  tons  brimstone  by  1961.  Russian  and 
Czech  technical  help  is  reported  to  be  avail¬ 
able,  especially  as  their  industries  would 
welcome  brimstone  supplies  from  a  nearby 
source,  but  Poland  is  also  keen  to  secure 
technical  and  financial  assistance  from  the 
West  and  to  look  to  Western  markets  for  an 
outlet  for  some  of  the  foreseen  export  surplus. 

The  imminent  need  for  Expansion  of 
Australia’s  Sulphur  Industry  has  prompted  the 
Government  to  strengthen  its  established  policy 
of  promoting  the  use  of  indigenous  sulphur 
raw  materials.  Administrative  effect  is  now 
being  given  to  policy  decisions,  by  the  Minister 
of  Defence  Production,  the  Hon.  Howard 
Beale,  concerning  the  future  use  of  imported 
brimstone  and  the  provisions  of  the  Sulphur 
Bounty  after  the  present  Act  expires  in  June, 
1959.  The  main  issue,  accentuated  by  the 
Government’s  unchanged  objective  of  achieving 
65%  sulphur  self  sufficiency,  rests  between  the 
use  of  imported  brimstone  and  indigenous 
pyrites,  the  former  in  plentiful  and  competitive 
supply,  the  latter  abundant  and  cheap  at  the 
mines  but  expensive  to  move.  To  induce 
private  industry  using  pyrites  in  new  plants  or 
to  convert  established  installations  to  this  raw 
material  would  require  great  financial  attrac¬ 
tions  and  assurance  of  their  long-term  validity. 

At  the  Risdon  plant  of  Electrolytic  Zinc 
Company  of  Australasia  Limited  a  new 
sulphate  of  ammonia  installation  came  on 
stream  in  the  autumn  of  last  year  based  on 
supplies  of  by-product  sulphuric  acid  and 
synthetic  ammonia.  Risdon  is  already  the 
largest  plant  of  its  kind  in  the  British  Common¬ 
wealth,  producing  in  addition  to  zinc  and 
metallic  by-products  a  growing  range  of  heavy 
chemicals  and  fertilizer,  and  further  expansion 
of  sulphuric  acid  and  allied  plant  is  foreseen. 

The  Nittetsu  Mining  Company  is  devolop- 
ing  two  major  sulphur  ore  and  pyrites  deposits 
in  Hokkaido,  Japan,  which  when  in  full  pro¬ 
duction  will  make  the  Company  the  second 


largest  sulphur  producer  in  Japan.  Pyrites 
outlet  is  asured  to  the  sulphuric  acid  industry, 
but  as  yet  no  satisfactory  refining  method  has 
been  determined  to  make  the  best  use  of  the 
rich  sulphur  ore. 

Production  of  Sulphuric  Acid  in  Japan 

during  1956  totalled  3.7  million  tons,  the 
highest  on  record,  and  12J%  greater  than  in 
1955.  Whilst  pyrites,  pyrrhotite  and  sulphur 
ores  still  account  for  87%  of  the  sulphur 
supplies  to  the  industry — practically  no  brim- 
stine  is  used  in  acid  manufacture — the  recovery 
of  sulphur  from  non-ferrous  metal  smelter 
gases  has  been  making  rapid  strides,  and  the 
annual  output  of  about  ^m.  tons  by-product 
acid  reflects  the  scope  of  several  new 
installations.  Acid  needs,  especially  for 
fertiliser  and  man-made  manufacture,  mount¬ 
ing  under  the  stimulus  of  expanding  exports  as 
well  as  domestic  usage,  point  to  sulphuric 
acid  output  of  million  tons  being  realised 
by  1960. 

World  prices  of  brimstone  have  remained 
constant  during  the  past  three  months  while 
landed  costs,  on  account  of  a  further  drop  in 
ocean  freights,  are  lower  than  they  have  been 
since  1952.  U.S.  Frasch  sulphur  at  $27-$28 
per  ton  f.a.s.  for  delivery  to  home  and  export 
markets  is  facing  strong  competition  from 
Mexican  suppliers  at  $24-$26.50  per  ton  f.o.b. 
Coatzacoalcos.  European  pyrites  prices  are 
reported  to  have  been  lower^.  The  new  f.o.b. 
prices,  £4-£4  12s.  per  metric  ton,  coupled  with 
low  sea  freights  and  favourable  residues  values, 
have  improved  the  economics  of  pyrites  use 
without,  however,  reversing  the  adverse  trend 
in  those  locations  where  pyrites  were  being 
displaced  by  brimstone. 

The  expansion  of  World  Supplies  is  being 
held  in  check  by  the  alignment  of  U.S.  Frasch 
sulphur  production  with  the  reduced  domestic 
and  export  demand.  At  the  same  time 
mounting  production  in  Mexico  and  recovered 
sulphur  are  vigorously  pressing  for  a  greater 
share  of  the  world  market.  The  short  term 
supply  position  is  very  favourable  in  view  of 
the  existence  of  stocks  totalling  about  5  million 
tons  backed  by  spare  production  capacity.  A 
steady  stream  of  major  projects  in  many  parts 
of  the  world  is  adding  to  the  large  potential 
supplies  which  are  being  developed  rapidly  at 
new  sulphur  domes  on  and  off-shore  around 
the  Gulf  of  Mexico. 


CYPRUS 


^HE  Sulphur  Industry  of  this  British  Colony 
is  based  on  the  exploitation  of  extensive 
deposits  of  pyrites,  notably  cupreous  pyrites. 
Almost  all  the  deposits  occur  along  the 
northern  and  north-eastern  flank  of  the 
Troodos  mountains  where  in  a  narrow  strip 
3-4  miles  wide,  lava  rocks  lie  on  or  about 
against  the  principal  mountain  mass  of 
diabase  or  serpentine  rocks.  The  pyrites, 
which  in  addition  to  copper  also  contain  com¬ 
mercial  quantities  of  gold  and  silver,  occur  in 
massive  lenses  as  well  as  in  disseminated  form. 
As  a  source  of  copper  these  had  been  worked 
in  ancient  times  and  the  Greek  and  Latin 
name  for  copper  is  said  to  be  derived  from 
its  identification  with  the  island.  Egyptians 
and  Phoenicians,  Assyrians,  Persians,  and 
most  recently  the  Romans  mined  and  smelted 
cupreous  pyrites.  Between  the  second  century 
A.D.  and  the  late  19th  century,  however,  all 
metal  mining  ceased  and  it  was  only  after 
Britain  acquired  control  of  the  island  from 
the  Ottoman  Empire  that  sporadic  prospecting 
start^  to  be. followed  by  exploration. 

Mr.  Charles  C.  Gunther  who,  with  finan¬ 
cial  backing  from  Mr.  Seeley  W.  Mudd  and 


Mr.  C.  J.  Wiseman,  the  former  prominent  in 
the  development  of  U.S.  Frasch  industry  and 
the  foundation  of  the  Texas  Gulf  Sulphur 
Company,  had  been  examining  ancient  mining 
sites  in  the  Middle  East,  was  so  impressed 
by  drilling  results  at  Skouriotissa  that  in  1916 
the  Cyprus  Mines  Corporation  was  formed. 
It  started  production  in  1922  and  remained 
the  sole  producer  until  1937,  when  at  Limni 
the  Esperanza  Copper  &.  Sulphur  Co.  became 
established,  whilst  in  the  south  the  discovery 
of  the  Kalavassos  deposit  prompted  the 
formation  of  the  predecessor  of  the  present- 
day  Hellenic  Mining  Company. 

The  rediscovery  and  the  start  of  exploita¬ 
tion  of  the  island’s  rich  deposits  of  cupreous 
pyrites  occurred  when  European  pyrites 
demand  was  rising  towards  its  peak.  The 
high  copper  content  of  the  ores  and  the  large 
volume  of  output,  however,  exceeded  the 
needs  of  acid  makers,  and  Cyprus  Mines 
Corporation,  the  only  Cypriot  producer  at 
that  time,  decided  on  the  installation  of  a 
treatment  plant  to  separate,  as  far  as  possible, 
the  copper  minerals  from  iron  pyrites.  This 
may  be  said  to  have  marked  the  start  of  the 
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“  sulphur  industry  ”  in  Cyprus,  but  the 
emphasis  remained  on  the  prcxluction  of 
cement  copper,  copi^er  concentrates  and 
during  the  depression  of  the  early  thirties,  of 
gold  and  silver.  Exports  of  pyrites  fluctuating 
up  to  one-quarter  million  tons  annually 
represented  only  between  4-5%  of  the  Euro¬ 
pean  pyrites  trade  which  was  then  dominated 
by  Spain. 

The  ready  access  in  1937/8  to  the  French 
market  as  the  result  of  the  exclusion  of 
Spanish  pyrites  supplies  during  and  after  the 
Civil  War  gave  the  industry  its  main  boost 
and  by  the  outbreak  of  World  War  II  Cyprus 
had  doubled  its  share  of  the  European  market. 
In  spite  of  the  setback  occasioned  by  the  com¬ 
plete  cessation  of  activities  during  six  war 
years,  recovery  was  speedy  and  marked  year 
after  year  by  great  expansion  of  production 
and  sales  by  the  various  companies. 

In  1956  output  and  exports  of  copper 
and  iron  pyrites*  amounted  to  about  one 
million  tons,  the  fourfold  expansion  since  the 
thirties  representing  a  unique  achievement  in 
the  pyrites  industry.  The  Cypriot  production 
is  wholly  delivered  to  export  and  the  Colony 
is  the  largest  pyrites  exporter  in  the  British 
Commonwealth  of  Nations,  the  second  largest 
in  the  world,  surpassed  only  by  Spain,  and 
currently  accounting  for  about  one-quarter  of 
the  European  pyrites  trade.  In  the  economy 
of  Cyprus  the  mineral  industry  plays  a  vital 
part,  and  the  importance  of  copper  and  iron 
pyrites,  which  represents  94%  of  the  value 
of  all  mineral  exports,  speaks  for  itself.  In 
the  recent  terrorist  emergency  the  industry, 
thanks  to  the  high  standard  of  mine  manage¬ 
ment  and  the  response  by  Greek  and  Turkish 
employees  who  form  the  labour  force  of 
all  three  producers,  remained  practically 
unaffected,  and  the  incidence  of  minor  labour 
difficulties  and  a  one-month  long  strike  by  the 
miners  of  the  Hellenic  Mining  Company  had 
economic  and  not  political  causes.  Thus  not¬ 
withstanding  the  steady  decline  of  copper 
prices  from  the  peak  in  March  1956,  through¬ 
out  the  rest  of  the  year  the  value  of  the 
industry’s  exports  of  £13  million  was  the 
highest  ever  and  represented  nearly  60%  of 
all  Cypriot  exports. 


Cyprus  Mines  Corporation 

The  activities  in  Cyprus  of  this  United 
Stales’  mining  company,  with  head  offices  in 
Los  Angeles,  account  for  an  important,  if  not 
the  major,  part  of  its  interests,  which  extend 
over  pyrites,  copper,  iron  ore,  oil,  and  timber. 
The  company  was  instrumental  in  re¬ 
establishing  organised  mining  in  Cyprus  and 
it  continues  to  make  the  principal  contributions 
to  the  island’s  mineral  industry. 

Minini’ :  The  company’s  operations  are 
at  pre.sent  based  on  the  Mavrovouni  mine, 
while  the  first  developed  Skouriotissa  mine  has 
remained  closed  and  in  reserve  after  early 
shipments  totalling  2.7  million  tons,  in  the 
same  way  as  the  subsequently  discovered 
Apliki  mine  and  the  North  Mathiata  pyrites 
ore  body. 


Main  road  in  Mavrovouni  mine. 


Mavrovouni  cupreous  pyrites  ore,  found 
to  contain  4%  copper  and  48%  sulphur, 
proved  suitable  for  treatment  in  the  concen¬ 
trator  which  the  company  built  in  1934  to 
make  better  use  of  the  high  copper  values  of 
its  properties.  Skouriotissa  ore  is  analytically 
similar  to  Mavrovouni  ore  but  contains  only 
2i:%  copper. 

Skouriotissa,  probably  the  largest  of  the 
ancient  mine  workings  in  Cyprus,  is  a  flat 
lying,  lenticular  ore  body  about  2,000ft.  long, 
6{X)ft.  wide  and  tapering  from  a  few  feet  at 
the  edges  to  150ft.  thickness  at  the  centre. 
Original  mining  along  ancient  galleries  was 
replaced  by  horizontal  and  later  vertical  slice 
cut-and-hll  systems,  both  to  be  abandoned  in 
favour  of  a  top  slicing  method,  specially 


•  For  further  details  see  .Statistical  Appendix. 
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developed  at  Mavrovouni.  One  of  the  mine’s 
features  is  great  heat  generation  by  oxidation 
and  this  necessitates  meticulous  maintenance 
and  ventilation.  As  the  overburden  ranges 
from  as  little -as  5()ft.  to  only  2()()ft.  considera¬ 
tion  has  been  given  to  open-cast  mining  when 
extraction  is  resumed.  The  Mavrovouni  ore 
body  is  a  large  irregularly  inclined  chimney 
which  lies  at  several  levels.  At  the  lowest 
level,  25()ft.  below  sea  level.  90%  of  the 
copper  is  chalcopyrite  whilst  elsewhere  the 
ore  body  consists  of  chalcwite,  covellite  and 
bornite  in  addition  to  pyrite. 


in  addition  large  reserves  of  disseminated 
pyrites  at  Mavrovouni  and  of  course  the 
sizeable  reserves  in  the  company’s  other  mines. 

Ore  Treatment:  The  Xeros  treatment 
plant  linked  with  Mavrovouni  and  Skourio- 
tissa  by  a  30-inch  gauge  railway,  has  been 
substantially  expanded  and  modernised  since 
its  first  installation,  when  its  treatment 
capacity  was  only  25  tons  ore  per  hour ;  it 
is  now  capable  of  treating  60,(M)0  tons  ore  per 
month. 

On  arrival  ore  is  crushed  and  the  require¬ 
ments  for  cupreous  pyrites  exports  are  set  aside. 
Acid  leaching,  classification,  grinding,  thicken- 


Copper  leaching  tanks  at  Xeros  treatment  plant.  Copper  concentrators  in  background. 


Mine  production  at  Mavrovouni  has 
gradually  increased  in  recent  years  from  about 
400,000  tons  in  1948,  when  operations  were 
affected  by  a  prolonged  strike,  the  last  major 
labour  disturbance,  to  over  930,000  tons  last 
year.  In  1955  the  main  operating  level  at 
Mavrovouni  was  at  -  20  feet.  Ore  is  being 
mined  from  sea  level  to  250  feet  below.  The 
grade  mined  to  date  has  varied  from  3.5-4. 5% 
copper  and  48-48.5%  sulphur.  Ore  reserves 
total  several  million  tons  averaging  about 
3.7%  copper  and  47%  sulphur.  There  are 


ing  and  finally  flotation  result  in  the  separa¬ 
tion  of  copper  concentrates  of  about  23% 
copper,  3%  zinc.  42%  sulphur,  33%  iron, 
0.07oz.  gold  and  0.7oz.  silver  per  ton.  Flotation 
rougher  tailings  pass  through  classifiers  and 
hydroseparators  and  the  resultant  mixed  pro¬ 
duct  known  as  “  py-sands  ”  is  a  high-grade 
granular,  slime-free  pyrite  containing  49^-51% 
sulphur,  0.3%  copper,  43-44%  iron.  The  solids 
overflow  from  the  hydroseparators  containing 
42%  sulphur  and  of  minus  325  mesh  size  is 
collected  and  retained  by  earth  dams. 
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A  typical  materials  balance  is  shown  by 
the  1955  ore  treatment  results: — 

Tons  Containing 

Input : 

Cupreous  pyrites  ...  683,718  3.51%  Copper 

Output  : 

Copper  concentrates  86,351  22.75%  Copper 

Pyrites  concentrates  500,778  50.85%  Sulphur 

In  addition  cement  copper  is  produced, 
the  output  in  1955  amounting  to  3,238  tons 
containing  77%  copper ;  this  operation  was 
much  enhanced  by  the  construction  of  an  acid 
leaching  plant  in  1952. 

Comparative  details  of  production  and 


shipments  are  as  follows: — 


I9S4 

1955 

1956 

tons 

tons 

tons 

Ore  Mined  . 

680,692 

783,321 

933,685 

Ore  Treated  ... 

682,192 

7^3,721 

934,785 

Production 

Cupreous  Pyrites  ... 

75.614 

100,003 

142,732 

“  Flotation  ”  Pyrites 

452,805 

500,778 

587,723 

Cement  Copper  . . . 

2,322 

3.238 

3,106 

Copper  concentrates 

73,289 

86,351 

101,689 

Exports 

Cupreous  Pyrites  ... 

89,620 

83,880 

136,688 

“  Flotation  ”  Pyrites 

473,233 

473,154 

511,415 

Cement  Copper  . . . 

3,060 

2,852 

3,700 

Copper  Concentrates 

93,610 

77,765 

118,057 

Shippinf’ :  The  company's  shipping 

facilities  at  Morphou  Bay  are  linked  by  rail 
with  the  treatment  plant.  Ore  cars  runs  out 
the  full  length  of  the  400ft.  jetty,  from  which 
135-ton  capacity  barges  are  towed  to  cargo 
vessels  lying  in  the  deep  water  anchorage  in  the 
Bay.  The  average  loading  rate  is  2,500  tons 
per  day  but  under  favourable  conditions  this 
may  be  exceeded.  In  1956  shipments  totalled 
about  770,000  tons  of  products. 

Marketing:  Traditionally  the  company’s 
output  of  copper  concentrates  is  shipped  to  the 
U.S.A.  and  to  Germany.  The  latter  deliveries 
generally  exceed  three-quarters  of  all  ship¬ 
ments.  Both  at  the  Tacoma  smelter  and 
at  the  smelter  of  Norddeutsche  Affinerie, 
use  is  also  made  of  the  sulphur  content  in 
by-product  acid  manufacture.  Cement  copper, 
formerly  often  sold  to  Egypt  and  occasionally 
U.S.A.,  is  now  delivered  to  Germany.  The 
company’s  principal  pyrites  markets  are  France, 
United  Kingdom,  Holland  and  Belgium 
for  flotation  concentrates  and  Italy  and 
Germany  for  cupreous  ore.  A  small  but 
traditional  user  of  the  company’s  product  is 
Egypt,  where  the  bulk  of  acid  output  is  derived 
from  “py-sands.”  Shipments  to  the  United 


Kingdom,  small  pre-war  tonnages  apart,  only 
started  in  a  small  way  in  1949,  and  since 
then  Cyprus  Mines  Corporation  has  become 
the  principal  pyrites  supplier.  Despite 
the  contraction  of  pyrites  ne^s  tjie  company’s 
product  remains  in  strong  demand.  Both  in  the 
U.K.  and  on  the  Continent  the  flotation  con¬ 
centrate  is  highly  thought  of  on  account  of  its 
good  burning  properties  and  the  high  value  of 
the  residue. 

The  Hellenic  Mining  Company 

Founded  in  Cyprus,  the  company  is  closely 
associated  with  the  Hellenic  Company  for 
Chemical  Products  and  Manures,  of  Athens, 
one  of  the  largest  chemical  enterprises  in  the 
Eastern  Mediterranean  region. 

Mining  &  Reserves:  Its  mining  activities 
are  confined  to  the  production  of  pyrites,  which 
was  at  first  based  solely  on  the  Kalavassos 
mine.  The  threatened  exhaustion  of  this 
deposit  led  in  recent  years  to  the  development 
of  mining  properties  in  other  lease  areas.  At 
Kalavassos  extraction  of  ore  had  been  confined 
to  the  lower  portion  of  the  pyrites  lens  since 
1938  when  an  outbreak  of  fire  rendered  it 
necessary  to  seal  off  the  upper  part.  Two  years 
ago  this  was  re-opened,  and  ore  is  being 
extracted  together  with  the  remainder  of  the 
ore  in  the  lower  portion.  Moreover,  the  dis¬ 
covery  of  a  new  ore  body  in  the  area  will, 
according  to  the  Managing  Director,  Mr,  C.  P. 
Manglis,  who  originally  discovered  Kalavassos 
“  ensure  production  for  many  years  ahead.” 

The  principal  properties  are  at  present  the 
Kambia  and  the  Kokkipopezoula  mines.  Alto¬ 
gether  the  company  holds  mining  leases  cover¬ 
ing  an  area  of  42J  sq.  miles,  in  the  Kalavassos/ 
Asgata,  Mitsero/Agrokipia  and  Kambia-Sha 
districts,  where  the  company  is  assured  of  ample 
reserves  of  pyritic  ore.  Last  year  nine  mining 
properties  were  being  worked  and  the  capacity 
of  the  company’s  mines  and  works  is  reported 
to  be  in  the  region  of  800,000  tons  a  year  of  ore. 

Ore  output  in  1956  totalled  592,202  tons, 
an  increase  of  about  26%  over  1955.  Nearly 
40%  is  obtained  by  open-cast  mining. 

Ore  Treatment:  The  mining  of  pyrites 
lenses  and  of  disseminated  pyrites  deposits 
yields  varying  grades  of  ore.  High-grade  ore 
contains  about  90%  pyrite  often  in  the  form 
of  cupreous  ore.  The  Kalavassos  ore  body 
was  typical  yielding  ores  containing  47-48% 
sulphur  and  1-2%  copper.  Low-grade  ores 
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Hellenic  Mining  Company's  loading  installations  at  Vassiliko.  Ore  movement  by  bucket  conveyor  from  washing  plant 

and  stockpile. 


yielding  a  good  residue,  it  is  readily  marketed 
and  favoured  by  acid  manufacturers  and  sul¬ 
phite  pulp  mills. 

Shipment :  Up  to  now,  all  exports  have 
been  effected  through  the  loading  installations 
at  Vassiliko  Bay,  on  the  south  coast,  which 
were  built  in  1939.  This  is  favourably  .situated 
in  relation  to  Kalavassos,  but  not  with  regard 
to  (he  new  mining  properties.  In  consequence, 
plans  are  being  prepared  for  the  construction 
of  a  second  installation  on  the  Northern  Coast 
of  Cyprus,  near  Karavostasi  village  on 
Morphou  Bay. 

During  1956  the  company  exported  a 
record  tonnage  of  298,797  tons  cupreous  and 
iron  pyrites.  These  were  directed  principally 
to  customers  in  Western  Germany,  Italy  and 
Holland. 

Exploration :  At  present  the  company 
holds  32  prospecting  licences  covering  areas  in 
various  parts  of  the  island,  and  exploratory 


generally  contain  only  about  40%  pyrite.  The 
original  treatment  plant,  which  was  built  in 
1938  at  Vassiliko,  favourably  sited  in  relation 
to  the  Kalavassos  mine  and  the  company’s 
loading  installations  at  Vassiliko  Bay,  com¬ 
prises  crushing  and  washing  sections.  The 
extension  of  operations  to  more  distant  areas 
made  it  necessary  to  erect  a  new  concentration 
plant.  Sited  in  the  Mitsero  area,  the  new  plant 
started  operating  early  this  year  and  is  reported 
to  be  giving  satisfactory  performance. 

The  proportion  of  low-grade  ores  in  the 
current  mine  output  is  estimated  to  be  about 
7:1,  which  is  thought  to  be  attributable  to  the 
spread  of  operations  over  several,  including 
some  very  small,  deposits.  The  production  in 
1955,  which  includes  some  cupreous  pyrite.s, 
but  consisted  mainly  of  low-cupreous  iron 
pyrites,  showed  an  average  content  of  47.02% 
sulphur  and  0.41%  copper.  As  a  non-arsenical 
ore  (0.03%)  with  good  burning  qualities  and 


work  on  a  large  scale  is  being  pursued 
vigorously. 

The  Cyprus  Sulphur  and  Copper  Company. 

A  subsidiary  of  the  Esperanza  Copper 
and  Sulphur  Company  of  London,  whose 
pyrites  activities  were  formerly  based  mainly 
on  mines  in  Spain,  the  company’s  activities  in 
Cyprus  which  started  in  1937  were  reorganised 
in  1947,  after  coming  to  a  standstill  during  the 
war. 

Mining’ :  The  company’s  production  of 
pyritic  and  gold  bearing  ores  is  based  on  the 
Limni  and  Kinousa  mines,  situated  on  the 
northern  slopes  of  the  Troodos  Mountains.  The 
Limni  mine,  which  is  believed  to  have  been 


of  non-pyritic  gold  ore  and  some  intrusions  of 
iron  pyrites.  Production  is  by  open-cast  mining. 

The  Kinousa  ore  body,  a  lens  of  cupreous 
pyrites,  is  mined  by  top  slicing  methods  and 
yields  a  high-grade  ore  with  3}%  copper  and 
43%  sulphur  and  a  low-grade  ore  with  1.4- 
1.6%  copper  and  20-25%  sulphur. 

During  the  latter  half  of  last  year  an 
entirely  new  ore  body  of  rich  cupreous  ore 
was  discovered  at  Kinousa  which  is  to  be 
worked  by  open-cast  mining.  The  steps  taken 
to  ensure  rapid  development  of  this  ore  body 
appear  to  be  successful,  as  at  the  recent  com¬ 
pany  meeting  the  Chairman,  Mr.  J.  Ivor  Spens, 


Open  pit  at  Limni,  showing  Glory  Hole  and  cupreous  ore  benches  on  left. 


worked  for  copper  in  Roman  times,  has  announced  that  this  work  was  ahead  of 
estimated  reserves  of  about  5^  million  tons,  of  schedule. 

which  about  one-fifth  is  pyritic  gold  ore,  con-  Ore  Treatment :  Linked  with  the  Limni 

taining  3  dwt.  gold,  23  dwt.  silver,  0.83%  mine  by  an  aerial  ropeway,  the  flotation  plant 

copper  and  24%  sulphur,  and  the  remainder  installed  at  Limni  in  1954  was  designed  to  treat 

copper  ore  containing  1.4%  copper  and  19%,  pyritic  ore  for  the  recovery  of  copper  concen- 

sulphur.  In  addition,  there  is  a  small  ore  bcxly  trate  and  flotation  pyrites.  In  1955  a  through- 


put  of  nearly  100,000  tons  of  ore  averaging 
1.38%  copper  and  23.6%  sulphur  was  achieved 
but  this  was  seriously  curtailed  due  to  break¬ 
down  of  the  treatment  plant  last  year.  Serious 
difficulties,  mainly  due  to  corrosion,  necessitated 
reconstruction  of  the  entire  project,  and  it  was 
recently  announced  that  a  new  design  and  flow 
sheet  had  been  proposed  which  would  give  it 
the  necessary  flexibility  to  cope  with  “  available 
metallurgical  and  market  conditions.” 


European  market.  Qualitative  factors  promot¬ 
ing  demand  for  Cypriot  pyrites  include  absence 
of  arsenic,  which  makes  the  ore  acceptable  to 
sulphite  pulp  and  sulphuric  acid  makers  alike, 
and  the  enhanced  values  of  the  residues.  In 
the  case  of  cupreous  pyrites  this  was  determined 
by  the  high  price  of  copper  which  held  up  until 
early  last  year  while  the  attraction  of  residues 
from  the  roasting  of  iron  pyrites — especially 
Cyprus  Mines  Corporation  flotation  concen¬ 


Kxports  from  Cyprus  in  thousand  tons. 


Details  of  production  are  as  follows  : — 


Limni 

1955 

1956 

Tons 

Tons 

Ore  produced  . 

...  99,432 

30,712 

Ore  treated . 

...  99,432 

30,712 

Cupreous  pyrites 

(3.86%  Cu,  45.8%S) 

1,805 

155 

Copper  concentrates 

( 30.78  %Cu) . 

178 

427 

Flotation  pyrites 

(0.17 %Cu,  48.2 %S) 

...  10,228  . 

Flotation  pyrites 

(0.57 %Cu,  47.5 %S) 

...  10,996  > 

1 

Table  concentrates 

8,556 

(0.58%Cu,  48.06%S) 

...  4,925 

Jig  concentrates 

(0.43%Cu,  41.97%S) 

1,092  ‘ 

Kinousa 

Tons 

Tons 

Ore  mined . 

...  58,096 

46,730 

Ore  treated . 

...  47,373 

45,020 

Cupreous  pyrites 

(3.25%Cu,  42.78 %S) 

...  42,273 

41,709 

Shipments:  These  are  directed  princi¬ 
pally  to  Germany  where  through  the  inter¬ 


mediary  of  the  British  Metal  Corporation  the 
output  of  cupreous  pyrites  and  copper  concen¬ 
trate  is  readily  marketed.  Exports  last  year 
totalled  11,500  tons  pyrites  concentrates,  and 
34,000  tons  cupreous  pyrites. 

Conclusion 

The  pyrites  industry  of  Cyprus  has  e.scaped 
many  of  the  difficulties  experienced  in  recent 
years  by  other  suppliers  of  pyrites  to  the 


trate.s-  is  the  high  grade  of  iron  content  and 
the  absence  of  impurities.  The  handicap  of 
(Kcasional  difficulties  in  securing  shipping  space 
is  compensated  by  a  good  loading  record  and 
the  extra  cost  of  freight  from  the  Eastern 
Mediterranean  to  N.W.  Europe — on  average 
7s.  6d.  per  ton  higher  than  from  Spain  and 
Portugal-  is  usually  allowed  for  in  f.o.b.  prices. 
The  industry  is  competitive  and  in  this  respect 
is  strengthened  by  the  ability  of  two  of  the 
three  prcxlucers  to  defray  a  substantial  part  of 
mining  costs  against  the  production  of  copper 
in  the  form  of  concentrates  and  precipitate, 
so  that  most  of  the  iron  pyrites  arise  as  a 
by-product.  This  applies  particularly  to  the 
Cyprus  Mines  Corporation,  the  largest  producer 
whose  competitive  ability  is  probably  unsur- 
pas.sed  by  any  European  pyrites  producer. 
Although  the  productive  potential  of  the 
Cypriot  deposits  does  not  measure  up  to  the 
vast  pyrites  masses  of  Spain  or  the  great  sul¬ 
phide  ore  bodies  of  Canada,  U.S.A.  or  Japan, 
the  industry  can  look  forward  to  remaining  for 
many  years  a  source  of  sulphur  supply  favoured 
by  pyrite  consumers  in  the  Mediterranean 
region,  North-West  Europje,  and  the  United 
Kingdom. 

We  are  indebted  to  Mr.  Reno  Wideson  for  permission 
to  publish  the  pictures  on  pages  4,  5  and  7. 


Prices  and  Trends 


^yoRLD  Prici  s  of  brimstone  have  remained 

unchanged  during  the  past  three  months, 
but  buyers  everywhere,  and  especially  in 
Europe,  appear  to  have  strengthened  their 
future  bargaining  positions  by  the  growing 
urgency  of  individual  competitors  to  secure 
sales.  The  outward  maintenance  of  price  levels 
was  aided  by  the  slight  improvement  of  the 
current  statistical  position,  following  the  modest 
reduction  of  U.S.  Frasch  sulphur  output,  but 
the  most  telling  factor  was  the  widespread  relief 
of  sulphur  users  at  the  protracted  recession  of 
sea  freights  which  appear  to  have  softened  their 
militancy  which  otherwise  might  have  been 
diflicult  for  either  U.S.  or  Mexican  prtxiucers 
to  resist. 

The  price  of  U.S.  Frasch  sulphur  continues 
unchanged  for  domestic  and  export  buyers  at 
$28  per  ton  f.a.s.  U.S.  Gulf  ports  for  bright 
sulphur  and  $27  for  off-colour  material. 
Ex-mine  prices,  the  basis  on  which  many  rail 
supplied  domestic  users  buy,  also  remain  the 
same  at  $26.50  per  ton  for  bright  sulphur. 
Whilst  in  the  readily  accessible  markets  such  as 
the  Atlantic  seaboard,  the  Southern  States  and 
the  Mississippi  valley  recovered  or  imported 
brimstone  is  forced  into  direct  competition  with 
Frasch  sulphur,  at  distant  locations  from  the 
Gulf,  local  recovered  sulphur  suppliers  are 
increasingly  reported  to  be  establishing  arbitrary 
prices,  generally  well  below  the  minimum  cost 
of  brought-in  supplies  and  thereby  isolating  the 
local  sulphur  market  from  outside  influences. 

The  nominal  price  range  of  $24-26.50  per 
ton  f.o.b.  Coatzacoalcos  remains  in  force  for 
Mexican  Frasch  sulphur  ;  neither  Pan  American 
Sulphur  Company  or  Gulf  Sulphur  Corporation 
has  succeeded  in  establishing  the  top  limit  of 
$26.50  per  ton  cleaned  sulphur,  and  both  would 
appear  to  accept  $25-25.50  as  the  market  price. 
There  are  exceptions,  but  these  generally  involve 
special  supplies  of  mixed  filtered  and  unfiltered 
material  or  even  disposal  of  old  stocks  of  crude 

f.o.b.  Country  U.K.  N.  W.  Europe 

of  Origin 

U.S.A.  $27-23  ...  (65s.)£l2i-l31  (60s.)  £125-13 

Mexico  $24— 26.50  (65s.)  £1  li— 125  (60s.)  £1 1 5— 12.4 
Italy  L.23,000 

per  metric  ton  ...  (50s.)  £l5i  (42/6)  £154 

Canada  $20  ex-works 

per  short  ton 


material  when  prices  may  dip  below  $24  per 
ton. 

Ente  Zolfi  Italian!  maintains  the  policy  of 
competitive  sales  in  selected  markets.  The 
recession  of  transatlantic  freights  would  seem 
to  necessitate  greater  recourse  to  subsidy  as  the 
general  export  price  level  of  lire  23,000-25,000 
per  metric  ton  f.o.b.  (£13  7s.  -£  14  10s.  per  ton) 
for  Buona  Sicilia  (98%  S  minimum)  and  Gialla 
Inferiore  (99%  S)  appears  too  high.  A  number 
of  sales  are  reported  to  have  been  made 
through  bi-laterial  clearing  arrangements.  The 
onerous  differential  between  domestic  and 
export  prices  at  least  promises  to  be  removed, 
at  any  rate  on  brimstone  supplies  entering  into 
an  end-product  destined  for  export.  An  annual 
subsidy  of  L.450  million  (£i  million)  for  two 
years  on  brimstone  deliveries  to  the  textile 
industry  is  being  considered  by  the  Senate.  In 
1956  tfie  use  of  brimstone  for  all  rayon  manu¬ 
facture  is  estimated  to  have  totalled  40,(X)0 
tons. 

In  France  the  first  sales  of  recovered 
sulphur  from  Lacq  have  been  closely  related 
to  the  landed  price  of  U.S.  and  Mexican  sul¬ 
phur.  For  the  present  the  margin  is  reported 
to  be  narrow. 

In  Chile  the  Government’s  refusal  to 
countenance  new  compensating  commodity 
transactions  has  practically  brought  exports 
to  a  standstill  as,  largely  as  a  result  of  inflation, 
an  export  price  of  over  U.S.  $40  may  be  needed 
to  meet  producers’  costs. 

The  further  reduction  of  the  landed  cost 
of  Mexican  and  U.S.  Frasch  sulphur  supplies 
has  tended  to  accelerate  downward  adjustments 
of  recovered  sulphur  prices  for  spot  deliveries 
in  the  U.K.,  Western  Europe  and  Scandinavia. 

The  following  table  indicates  broadly  the 
delivered  cost  of  brimstone  of  varying  origin 
at  principal  consumers  destinations.  The 
freight  rates  shown  are  either  actual  charters 
made  at  the  end  June,  or  reliable  indications. 

France  India  Australia 

( Mediterranean) 

(65s.)  £124 -134  (125s.)  £154— 164  (140s.)  £165— 17 

(65s.)£llS-125  (125s.)  £144— I5J  (140s.)  £l5g— 164 

(30s.)  £144  (90s.)  £174 


...  (70s.)  £15-4 _ (65s.)  £154 _ (70s.)  £154 _ ^s.)£17  (100s.)  £17 

FrciKhi  indications  (  )  have  been  reduced  to  f.i.o.  terms  to  provide  a  common  basis  for  comparison. 
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Pyrites 

The  outstanding  event  affecting  the 
entire  European  pyrites  industry  was  Spain’s 
early  decision  to  terminate  the  system 
of  differential  exchange  rates  and  to  substitute 
a  uniform  rate.  The  pyrites  rate,  which  after 
three  upward  revisions  in  the  preceding  nine 
months  had  been  Pesetas  94.738 /£!,  is  now 
established  at  Pesetas  100.80/£1.  This  rate  is 
determined  by  the  decrease  of  the  standard  rate 
(Pesetas  117.60)  by  a  levy  of  Pesetas  16.80. 
The  effect  of  the  45%  devaluati'on  has  been  to 
augment  the  domestic  revenue  of  the  producers 
who  were  thus  not  only  compensated  for  the 
increase  of  about  50%  in  labour  costs,  but 
were  able  to  make  a  downward  revision  of 
prices  in  terms  of  foreign  currency.  Although 
not  yet  confirmed,  it  is  understood  that  a  reduc¬ 
tion  of  seven  shillings  and  sixpence  per  metric 
ton  will  apply  to  shipments  in  the  second  half- 
year,  Thus  the  European  price  may  be  expected 
to  recede  to  £4-£4  12s.  per  metric  ton,  as  the 
other  producers  may  be  expected  to  follow 
Spain’s  traditional  example  as  price  leader. 

The  reduction  itself  will,  of  course,  be 
welcomed  by  all  users,  but  it  is  not  thought 
to  be  sufficiently  large  to  deflect  those  who 
found  pyrites  uneconomic  in  the  past  from  their 
decision  to  turn  to  brimstone.  This  applies 
especially  to  users  in  the  U.K.  and  in  France. 

Residue  values  are  remaining  remarkably 
stable  despite  the  debacle  of  the  copper  market. 
Rising  pressure  in  iron  ore  supplies  enhances 
purple  ore  and  sinter  values  and  especially 
the  purer  pyrites  residues  benefit.  In  the  U.K. 
residues  values  of  about  65s.  per  ton  can  be 
realised  and  on  the  Continent,  in  favoured 
locations,  the  nett  values  are  reported  as  high 
as  85s. 

Freights 

From  last  December’s  peak,  when  the  U.K. 
Chamber  of  Shipping  voyage  index  (1952=100) 
stood  at  189,  tramp  shipping  freights  have 
so  receded  that  both  April  at  134  and  May  at 
117  represented  the  lowest  index  figures  for 
two  years.  The  combined  effect  of  reduced 
coal  and  grain  shipments  leaves  a  growing 
volume  of  shipping  unemployed  and  owners, 
rather  than  lay  up,  endeavour  to  refit  or  secure 
at  any  price  some  spot  tonnage  coming  on  to 
the  market.  Brimstone  from  the  Gulf,  pyrites 
from  Eastern  and  Western  Mediterranean, 
phosphates  from  Florida  and  North  Africa  to 


U.K.  and  Continent  have  been  the  chief  bene¬ 
ficiaries.  A  measure  of  the  changes  is  shown 
below. 

Nov./Dec. 

1956 

U.S.  Gulf— U.K .  145s. 


Huelva — Continent 
Cyprus — Continent 
U.S.  Gulf — India 


53s. 

78s. 

240s. 


May/June 

1957 

70s. 

34s. 

4IS. 

140S. 


The  rates  fluctuate  slightly  and  have 
hardened  a  little  but  give  no  appearance  of  any 
significant  rise  before  the  autumn  because  slack 
summer  demand  is  not  employing  the  available 
tonnage. 

Supplies 

A  reduction  in  the  rate  of  U.S.  Frasch 
sulphur  operations  has  brought  output  into 
line  with  demand  and  the  level  of  stocks 
appears  to  have  been  stabilised  at  about  4 
million  tons. 

Domestic  demand  is,  at  least  for  the  time 
being,  static  and  in  consequence  rising  imports 
from  Mexico  and  expansion  of  recovered  sup¬ 
plies  continue  to  make  inroads  into  Frasch 
sulphur  markets.  The  establishment  of  a  stock¬ 
pile  of  Mexican  sulphur  at  Tampa  removes  a 
large  sector  of  U.S.  fertiliser  industry  from  the 
safe  orbit  of  domestic  Frasch  supplies. 

Mexican  production  at  Jaltipan,  Las 
Salinas  and  Santa  Anita  domes  is  reported  to 
be  running  at  3,000  tons  brimstone  per  day. 
Intensive  export  promotion  by  Pan  American 
Sulphur  Corporation  and  Gulf  Sulphur  Cor¬ 
poration,  supported  by  slowly  expanding 
domestic  needs,  is  keeping  stock  building  within 
reasonable  limits.  Both  companies  aim  to 
accumulate  one  year’s  supplies  above  ground 
and  are  unlikely  to  exceed  their  targets.  Their 
production  is  now  wholly  filtered  and  it  is 
believed  that  Texas  Gulf  Sulphur  Company 
also  has  a  filtering  plant  in  operation  at  Santa 
Anita, 

The  Italian  sulphur  industry  appears  to  be 
taking  a  further  step  toward  rationalisation, 
and  greater  efficiency.  A  bill  to  come  before 
the  House  of  Representatives  soon,  sponsored 
mainly  by  Sicilian  sulphur  interests,  provides 
for  the  establishment  of  a  three-year  minimum 
guaranteed  price  for  all  sulphur  deliveries  to 
E.Z.I.  It  is  understood  that  to  implement 
its  object — the  reduction  of  costs — output  of 
fused  sulphur  is  to  be  restricted  progressively 
to  the  more  competitive  producers.  Simul¬ 
taneously  the  large  reconstruction  funds  are  to 


be  used  principally  for  mine  modernisation 
resulting  in  greater  and  less  costly  output  of 
sulphur  ores,  which  are  increasingly  used  in 
sulphuric  acid  production.  This  year  the  pro¬ 
portion  so  used  is  to  account  for  one-quarter 
of  the  total  ore  output.  The  reduced  output  of 
fused  sulphur  is  causing  a  .steady  decline  of 
the  stockpile  which  is  now  less  than  250,000 
tons.  Reports  of  a  renewal  of  the  pre-war 
U.S.-Italian  sulphur  marketing  agreement  are 
without  foundation,  but  economic  support 
under  review  by  U.S.  missions  may  include 
appropriate  measures  to  avoid  any  dislocation 
of  deliveries  to  established  users  of  Italian 
sulphur  that  may  be  occasioned  by  recon¬ 
struction. 

In  Chile  output  is  reported  to  be  severely 
curtailed  due  to  the  recession  in  exports,  while 
domestic  needs  are  slow  to  expand.  The  Tixan 
deposits  in  Ecuador  are  being  examined 
by  Brazilian  interests  but  prospects  of  resump¬ 
tion  of  mining  and  refining  are  very  tenuous. 
Recovery 

The  first  unit  of  the  sour  gas  cleaning 
plant  at  Lacq  in  south-west  France  came  on 
stream  at  the  end  of  April.  The  current  output 
of  alx)ut  4,500  tons  per  month  is  being  wholly 
taken  up  by  acid  and  non-acid  u.sers  in  Metro¬ 
politan  France.  The  material  is  exceptionally 
pure  and  whilst  at  present  supplied  from  solidi¬ 
fied  vats,  it  may  in  future  be  produced  in  the 
form  of  flakes. 

Oil  refineries  in  the  U.K.,  Europe  and 
Australia  are  augmenting  recovery  capacity  and 
output  of  recovered  brimstone  is  rising  rapidly. 
In  Canada  the  impact  of  new  plants  should 
become  apparent  later  on  this  year  and  the 
need  for  equitable  marketing  facilities  may  be 
expected  to  increase  in  step  with  the  progressive 
completion  of  new  capacity. 

Operation  of  the  Orkla  process  in  Norway, 
Spain  and  Portugal  during  1956  is  estimated  to 
have  totalled  just  under  150,000  tons,  including 
96,945  metric  tons  produced  at  Lbkken  by 
Orkla-Metal  A/S. 

The  recession  of  world  prices  of  non- 
ferrous  metals  notably  zinc  and  copper  has 
caused  producers  to  cut  back  output,  and 
by-product  acid  production  may  therefore  be 
expected  to  recede  slightly.  Notable  expansion 
has  taken  place  in  recent  years  in  Japan, 
Australia  and  the  Western  U.S..  where  mo.st  of 
the  new  sulphuric  acid  demand  for  uranium 
ore  leaching  is  met  from  this  source. 


Pyrites 

After  holding  back  in  anticipation  of  lower 
pyrites  prices  and  intent  on  forcing  the  freight 
costs  as  low  as  possible,  pyrites  consumers  on 
the  Continent  accelerated  their  requisition 
during  recent  weeks  to  replenish  their  stocks. 
Production  which  in  1956  had  been  signifi¬ 
cantly  expanded  at  most  European  mines 
has  been  firmly  maintained  this  year  with  the 
result  that  at  present  most  mine  stocks  are  high. 

Next  to  Cyprus,  the  Spanish  pyrites 
industry  recorded  the  greatest  expansion  in 
1956.  Exports  did  not,  however,  keep  pace 
with  production,  which  rose  to  2.32  million 
metric  tons  pyrites,  12%  more  than  in  1955. 

In  Norway  plans  are  reported  to  be  nearing 
completion  for  the  exploitation  of  the  Joma 
mine  in  the  Grong  district,  the  largest  proved 
deposit  hitherto  held  in  reserve.  The  com¬ 
panies,  headed  by  state-owned  Elektrokemisk 
A/B,  are  reported  to  be  making  the  necessary 
arrangements,  which  are  expected  to  include 
a  decision  about  the  employment  of  a  metal 
and  sulphur  recovery  process  in  the  place  of 
conventional  beneficiation. 

Trends 

Expansion  of  brimstone  demand  is  not 
keeping  pace  with  the  growing  productive 
capacity.  In  addition  to  the  constant  stream 
of  small  to  middle-sized  sulphur  recovery  units 
which  are  being  commissioned  and  completed 
in  all  parts  of  the  world,  progress  on  the  larger 
projects  helps  to  weaken  the  stati.stical  position. 
They  comprise  the  new  Frasch  sulphur 
domes  on  and  olf  shore  in  the  U.S. A.  and  in 
Mexico  which  are  being  advanced  towards 
completions  from  early  1958  onwards  and  the 
rapid  development  of  sulphur  projects  in 
Canada.  The  start  of  operations  of  the  first 
unit  at  Lacq  has  focussed  attention  on  its 
unique  features  and  the  impact  on  the  European 
sulphur  market  which  the  whole  project  is 
intended  to  make  when  completed.  Scheduled 
for  1962,  West  Europe’s  first  major  source  of 
brimstone  supply  may  be  expected  to  claim  a 
market  of  over  one  million  tons  of  sulphur, 
which  at  present  is  met  by  imports  from  the 
Gulf  of  Mexico.  In  Eastern  Europe  the  native 
sulphur  project  in  Poland  is  of  similar  dimen¬ 
sions,  although  its  promise  of  realisation  in 
terms  of  cheap  sulphur  is  thought  to  be  more 
remote. 
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The  short-term  impact  on  U.S.  Frasch 
sulphur  is  aggravated  by  the  many  claimants, 
in  addition  to  Mexican  Frasch  sulphur,  for  a 
share  in  the  world  market.  Its  slow  rate  of 
expansion  is  partly  due  to  unfulfilled  expecta¬ 
tion  of  a  rapid  displacement  in  Europe  of 
pyrites  by  brimstone  since  iron  ore  demand 
boosts  the  iron  value  of  pyrites  residues.  Texas 


Gulf  and  Freeport  Sulphur  companies  are 
optimistic  as  to  the  future,  and  appear  to  be 
reconciled  to  the  adverse  market  now,  in  the 
expectation  of  a  long-term  demand  which 
would  justify  their  heavy  capital  investments. 
In  the  meantime  they  adhere  to  the  policy  of 
maintaining  price  stability  in  the  face  of 
narrowing  profit  margins. 


UNITED  STATES  SULPHUR 


Native  Sulphur 

Production  of  Frasch  sulphur  during  the  first 
quarter  of  1957  which  totalled  1,406,898 
tons*  was  1 1  %  smaller  than  in  the  previous 
quarter  and  6%  smaller  than  the  corresponding 
period  of  last  year.  Although  the  surge  in 
output  which  characterised  the  Frasch  sulphur 
industry  throughout  the  whole  of  last  year  has 
noticeably  lessened,  production  was  none-the- 
less  greater  than  domestic  consumption  and 
exports  which  resulted  in  additions  to  the 
stockpile.  The  excess  of  production  over 
consumption  was  accentuated  by  the  lower 
levels  of  demand  from  acid  prtxlucers  and  an 
increase  in  Mexican  sulphur  imports. 

Apparent  sales  of  Frasch  sulphur  totalled 
1,240,954  tons,  about  81,000  tons  (6%)  lower 
than  the  previous  quarter  and  about  229,000 
tons  (15J%)  lower  than  the  corresponding 
period  last  year.  During  February  the  monthly 


total  of  sales  at  349,983  tons  reached  the  lowest 
total  for  over  five  years  and  occurred  in  a 
period  which  is  generally  associated  with  a 
high  level  of  sales.  Domestic  consumption 
of  elemental  sulphur  for  both  acid  and  other 
uses  is  running  at  slightly  lower  levels  than  last 
year,  and  Frasch  sulphur  supplies  were 
significantly  supplemented  by  imports  from 
Mexico,  totalling  about  170,000  tons  in  the  first 
quarter,  while  record  tonnages  of  recovered 
sulphur  were  taken  into  consumption. 

Sulphuric  acid  production  totalled  just 
over  4  million  tons  compared  with  4.23  million 
tons  in  the  corresponding  period  last  year. 
This  lower  level  of  activity  in  the  acid  industry 
has  resulted  in  a  reduction  in  domestic  Frasch 
sulphur  use  particularly  as  acid  plants  located 
on  the  Eastern  seaboard,  notably  those  of 
Allied  Chemical  &  Dye  Corporation,  E.I.  du 
Pont  de  Nemours,  International  Minerals  & 


Sulphuric  Acid 
Production 


Total  Elemental 
Sulphur  Production 
Total  Apparent  Sales 


Exports 

Imports 


U.S.  Sulphur  and  Sulphuric  Acid  January  1956 — March  1957 
*  For  futhcr  details  see  Statistieal  Appendix, 


Chemical  Corporation,  the  Davison  Chemical 
Company  and  the  Dixon  Chemical  Company 
are  using  significant  quantities  of  Mexican 
sulphur. 

The  anticipated  upswing  in  sulphuric  acid 
consumption  was  held  back  in  the  first  quarter 
mainly  on  account  of  the  uncertainty  of  the 
farmers’  demand  for  fertilizers  and  the  large 
stocks  held  by  fertilizer  producers  as  well  as 
a  generally  lower  demand  from  the  industrial 
market.  The  chemicals,  petroleum,  titanium 
and  uranium  industries  continued  at  high  levels 


o 
z 
< 

to 

40-8 

X 

35- 

30- 

Fig,  3.  Monthly  production. 

of  activity  and  this  has  offset  the  reduced 
demand  from  other  sectors  of  industry,  notably 
rayon,  which  is  feeling  the  effects  of  imports 
and  its  displacement  by  nylon  in  the  manufac¬ 
ture  of  tyre  cord  and  other  fabrics.  Demand 
from  the  steel  and  pulp  and  paper  industries 
remains  slightly  below  the  levels  of  last  year, 
although  having  undergone  important 
expansions  these  industries  have  now  greater 
sulphur  consumption  capacity. 

The  fertilizer  industry  is  the  most 
important  acid  consumer,  and  acid  capacity, 
which  is  generally  geared  to  satisfy  surging 
spring  demand,  is  adequate  to  meet  present 
needs.  Fertilizer  demand  did  not  start  to 
improve  until  the  end  of  March,  stimulated  by 
the  advent  of  spring  rains  after  one  of  the 
worst  droughts  of  this  century,  and  the  Federal 


financial  aid  in  the  form  of  drought  relief. 
In  the  case  of  ammonium  sulphate,  demand  so 
developed  that  stocks  were  running  short  and 
in  some  cases  there  were  delays  in  delivery. 
Single  and  triple  superphosphates  production 
totalling  about  665,000  tons  (100%  P2O5)  was 
1 1  %  lower  than  the  previous  year  although 
during  March  demand  greatly  increased  and 
depleted  stocks  by  97,000  tons  to  372,000  tons. 

Non-acid  sulphur  consumption  remained 
at  about  the  same  level  as  last  year  particularly 
for  the  pulp  and  paper  industry,  while  rayon 
and  rubber  showed  some  decline. 

Brimstone  exports  totalled  290,082  tons, 
a  reduction  of  56,664  tons  (16J%)  compared 
with  the  first  quarter  of  1956. 

Stocks  of  Frasch  sulphur  at  the  end  of 
March  totalled  4,102,394  tons,  an  increase  of 
nearly  166,000  tons  over  stocks  at  the  end  of 
last  year’s  total  of  3,936,450  tons.  Compared 
with  one  year  ago  stocks  have  risen  by  28%. 

Recovered  Sulphur 

Production  of  recovered  sulphur  is 
continuing  at  the  high  levels  established  last 
year,  and  during  the  first  quarter  totalled 
120,954  tons,  2^%  less  than  the  previous 
quarter  and  4J%  more  than  during  the 
corresponding  quarter  last  year.  Production 
capacity  was  augmented  by  the  start  of 
operations  in  January  of  the  world’s  largest 
sulphur  recovery  plant  from  refinery  gases  at 
the  Tidewater  Oil  Company’s  Delaware 
refinery.  Whilst  construction  work  is  not  due 
to  be  completed  until  the  summer,  the  plant  is 
believed  to  be  working  at  about  one-fifth 
of  its  capacity  of  340  tons  of  sulphur  per  day. 

The  Aniin  Company  of  New  Jersey  and 
the  Californian  Oil  Company  have  announced 
that  construction  work  is  to  begin  immediately 
on  a  sulphur  recovery  plant  at  Perth  Amboy, 
New  Jersey.  The  plant,  which  will  be 
operated  by  the  Aniin  Company  adjacent  to 
Caloil’s  refinery,  will  process  the  sour  refinery 
gas  to  produce  high  purity  brimstone  and 
return  the  cleaned  gas  for  use  as  fuel.  It  is 
envisaged  that  the  recovery  plant  will  be  in 
operation  by  the  end  of  this  year. 

Apparent  sales  of  recovered  sulphur 
totalling  128,495  tons  were  5%  greater  than  the 
previous  quarter  and  9i%  greater  than  the 
corresponding  quarter  last  year.  The  close 
correlation  of  sales  to  production  is  now  an 
established  feature  and  is  due  to  the  contracts 
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secured  by  the  producers  of  recovered  sulphur. 
This  is  displacing  brought-in  supplies  in  the 
Western  States,  notably  to  the  pulp  and  paper 
industry  and  an  increasing  number  of  sulphuric 
acid  plants,  while  in  the  east  and  south  such 
local  supplies  are  making  inroads  into  the 
established  markets.  This  trend  may  be 
expected  to  grow  as  more  oil  refineries  install 
desulphurisation  equipment,  especially  for  gas 
oils  and  as  more  sour  gas  is  being  taken  into 
consumption.  Stocks  of  recovered  sulphur 
were  depleted  by  over  7,000  tons  during  the 
quarter  and  at  the  end  of  March  totalled 
111,905  tons,  the  lowest  total  since  November, 
1955. 

Summary 

a)  Production  of  native  and  recovered  sulphur 
at  1,527,852  tons  was  10%  lower  than  the 
previous  quarter  and  5%  lower  than  the 
corresponding  period  last  year;  nevertheless 
this  reduction — mainly  due  to  the  need  for 
aligning  Frasch  sulphur  output  with 
deliveries  now  that  stocks  are  high — leaves 
production  still  10%  above  that  in  the  first 
quarter  of  1955. 

b)  Apparent  sales  of  native  and  recovered 
sulphur  totalling  1,369,449  tons  were  75,000 
tons  .(5%)  lower  than  the  previous  quarter 
and  218,000  tons  (14%)  less  than  the 
corresponding  period  last  year. 

c)  Imports  of  Mexican  sulphur  of  about 
170,000  tons  contributed  to  the  drop  in 
domestic  sales  of  Frasch  sulphur  at  a  time 
when  total  U.S.  elemental  sulphur  consump¬ 
tion  also  declined  slightly. 

d)  Stocks  of  native  and  recovered  sulphur  at 
the  end  of  March  totalled  4,214,299  tons, 
an  increase  of  over  890,000  Tons  compared 
with  the  corresponding  period  last  year  and 
also  158,000  tons  more  than  at  the  end  of 
1956. 

In  the  last  twelve  months  the  U.S.  Frasch 
sulphur  industry  has  lost  some  of  its  supremacy 
which  had  caused  brimstone  users  throughout 
the  world  to  accept  the  U.S,  producers’  prices 
as  the  world  standard  and  to  rely  on  U.S. 
Frasch  sulphur  as  its  principal  source.  Vigorous 
competition  in  foreign  and  U.S.  domestic 
markets  has  resulted  in  U.S.  Frasch  sulphur 
coming  under  strong  pressure  from  Mexican 
Frasch  and  U.S.  recovered  sulphur  supplies, 
especially  in  marginal  areas,  so  that  instead  of 
benefiting  from  the  growing  sulphur  market 


they  have  in  fact  lost  ground.  Any  increases 
in  demand  on  the  eastern  seaboard  that  have 
taken  place  appear  to  have  been  absorbed  by 
imported  Mexican  Sulphur  which  enjoys  the 
advantages  of  a  favourable  price  and  freight 
rates  and  may  be  expected  to  exploit  this 
market  as  new  plants  enter  operation  this  year. 
In  the  important  fertilizer  production  region 
of  Florida  and  the  south-east  the  establishment 
of  a  stockpile  of  Mexican  sulphur  in  Tampa 
will  enable  it  to  gain  still  further  ground.  The 


Sulphur  recovery  unit  at  the  Delaware  refinery  of 
Tidewater  Oil  Company. 


use  of  recovered  sulphur,  the  price  of  which 
now  frequently  bears  little  relation  to  the 
comparable  price  of  brought-in  Frasch  sulphur, 
is  favoured  by  users  within  the  economic  radius 
of  recovery  plants  and  this  equally  applies  to 
the  utilisation  of  sulphur  contained  in  exit 
gases  at  metallurgical  plants  and  by-product 
pyrites,  which  are  a  major  factor  in  supplying 
the  sulphur  needs  of  the  rapidly  growing 
uranium  industry. 

Despite  this,  U.S.  Frasch  sulphur  producers 
conscious  of  the  large  proportion  of  output 
centred  in  two  ageing  domes — Boling  and 
Grand  Ecaille — view  the  present  market 
position  as  transitional  and  in  any  case  only 
the  result  of  a  relatively  narrow  surplus.  Their 
efforts  in  developing  new  production  units, 
the  first  two — Lake  Pelto,  of  Freeport,  and 
Fannett,  of  Texas  Gulf — are  due  to  come  on 
stream  early  in  1958  and  the  first  off-shore 
plant  in  1959.  are  evidence  of  their  optimism. 
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the  port  of  Coatzacoalcos,  is  exerting  a  notable 
influence  on  the  economy  of  the  region.  Apart 
from  the  enhanced  spending  power  of  the 
considerable  labour  force  engaged  in  actual 
mining  and  moving  of  sulphur  and  the 
companies’  individual  contributions  to  health 
and  welfare  facilities  and  other  amenities 
benefiting  the  population,  the  presence  of  low 
cost  fuel  and  basic  raw  materials  of  the 
chemical  industry — sulphur,  salt,  natural  gas 
and  oil — is  proving  an  increasing  attraction  for 
the  establishment  of  new  industries  These 
include  a  new  fertilizer  plant  by  Guanos  y 
Fertilizantes  S.A.,  which  is  on  the  point  of 
being  started  now  that  the  company  has 
obtained  33  million  Pesos  for  the  construction 
of  a  sulphuric  acid  installation  and  30  million 
Pesos  for  a  triple  superphosphate  unit,  and  a 
new  plant  for  Celanese  Mexicana,  the  important 
rayon  and  transparent  paper  manufacturer, 
which  is  in  the  course  of  erection.  Additional 
new  facilities  in  the  area  comprise  a  natural 
gas  line  and  a  new  motor  road,  which  are  due 
to  be  completed  some  time  next  year. 

Although  Pan  American  Sulphur 
Company  and  Gulf  Sulphur  Corporation,  both 
of  whom  have  modern  sulphur  loading 
installations  in  the  free  port — and  which  the 
former  plans  to  duplicate  during  the  course 
of  the  year — have  a  satisfactory  record  of 
loading  and  turn-round  of  sulphur  carrying 
vessels,  the  port  of  Coatzacoalcos  is  becoming 
increasingly  crowded,  and  the  prospect  of  its 
becoming  a  major  centre  of  production  of  heavy 
chemicals  and  petrochemicals  has  prompted 
the  initiation  of  a  relief  project.  Under 
this  it  is  contemplated  to  dredge  the  Coachapa 
river  for  a  distance  of  about  10  miles  up  stream 
to  make  it  navigable  for  ocean-going  vessels, 
and  to  expand  Minatitlan  into  a  port  capable  of 
handling  bulk  sulphur  and  chemicals  cargoes 
including  tankers. 

PAN  AMERICAN  SULPHUR  COMPANY 

Consolidating  its  leading  position  in 
Mexico  and  as  the  third  largest  brimstone 
producer  in  the  world,  the  company’s  Frasch 
plant  at  Jaltipan  is  said  to  have  turned  out 
175,000  tons  crude  sulphur  during  the  first 
quarter.  Some  producing  wells  are  reported 
to  have  yielded  almost  bright  sulphur,  but  most 


General 

^HE  absence  during  the  past  three  months  of 
any  spectacular  new  development  in 
Mexico’s  sulphur  industry,  which  over  the  past 
two  years  has  occupied  the  lime-light  by  the 
rapid  succession  of  new  expansion  projects, 
far  from  detracting  from  its  achievements, 
emphasises  the  routine  of  established  produc¬ 
tion  at  the  operating  domes  and  the  steady 
progress  in  development  areas.  Current  output 


Barge-mounted  Frasch  plant  of  Texas  Gulf  Sulphur  at 
Santa  Anita. 

from  the  three  domes — Jaltipan,  Las  Salinas 
and  Santa  Anita  -is  estimated  at  about  3,000 
tons  sulphur  per  day. 

The  production  of  recovered  elemental 
sulphur  by  Petroleos  Mexicanos,  the 
nationalised  oil  industry,  which  in  1956 
recovered  about  30,0(X)  tons  brimstone  from 
sour  natural  gas  at  the  Poza  Rica  fields  and 
from  exit  gases  at  oil  refineries,  is  also  reported 
to  be  increasing.  Public  attention  was  focussed 
on  rock  sulphur  when  recent  Press  reports 
revived  descriptions  of  deposits  on  Socorro, 
the  small  barren  island  400  miles  out  in  the 
Pacific.  The  Mexican  Government  has 
recently  reinforced  its  claims  of  sovereignity 
by  establishing  a  Naval  base  and  by  com¬ 
missioning  a  mineral  survey  party  following  the 
alleged  discovery  of  a  large  deposit  of  ilmenite. 
The  economics  of  mining  the  inferred  sulphur 
reserves  of  about  800,000  tons  had  been 
declared  adverse  even  during  the  sulphur  crisis. 

The  rising  tenor  of  sulphur  production  and 
shipments,  all  of  which  are  effected  through 


of  the  output  was  off-colour,  which  was 
processed  by  filtering,  resulting  in  the  bulk  of 
production  becoming  available  with  a  carlxm 
content  of  less  than  0.3%  C.  Shipments  of 
141,000  tons — 60%  to  U.S.A.,  7%  to  Australia, 
17%  to  U.K.,  and  the  balance  to  France. 
Germany  and  Holland — represented  a  130% 
increase  over  the  same  period  of  1956.  In 
this  respect  the  establishment  by  the  Company 
of  a  sulphur  stock  pile  of  up  to  45,000  tons  at 
Tampa,  Florida,  is  likely  to  enhance  its  impact 
on  the  U.S.  market. 

It  is  intended  to  distribute  supplies  by 
lorry  direct  to  the  various  acid/fertiliser 
plants  which  include  those  of  Cyanamid. 
International  Minerals  and  Fertilizers,  Davi.son 
Chemicals,  Virginia-Carolina,  etc.,  and  so  to 
penetrate  this  important  centre  of  the  U.S. 
fertilizer  industry,  which  formerly  had  been 
virtually  an  exclusive  domain  of  the  U.S. 
Frasch  sulphur  producers. 

Reviewing  the  company’s  record  for  the 
first  quarter  of  1957,  President  Harry  C.  Webb 
reports  that  earnings — up  180%  on  last  year — 


Pan  American  Sulphur  Co.  loading  installations  at 
Coatzacoalcos. 


at  $731,000  represent,  after  payment  of  4% 
stock  dividend,  U.S.  cents  36  per  share, 
compared  with  U.S.  cents  13  in  same  period 
last  year.  New  sales  concluded  in  recent 
weeks  are  reported  to  represent  alone  an 
aggregate  addition  of  120,000  tons  to  the  year’s 
deliveries.  To  meet  the  rising  long-term 
demand,  construction  of  the  second  loading 
installations  has  been  started  which,  when 


completed,  will  give  the  company  the  means  to 
load  effectively  1^  million  tons  sulphur. 

GULF  SULPHUR  CORPORATION 

Satisfactory  operation  of  its  Las  Salinas 
dome  and  plant  is  reported  by  the  company, 
and  production  is  gradually  rising  to  700  tons 


Gulf  Sulphur  Corp.  Belt  conveyor  from  vat. 


per  day.  Excessive  pressure  in  some  produc¬ 
tion  wells  which  had  interfered  with  smooth 
operations  is  now  said  to  have  been  remedied. 
The  entire  output  of  crude  off-colour  sulphur 
containing  about  99.5%  sulphur  and  0.4% 
carbon  is  treated  in  the  company’s  new  filtering 
plant,  which  based  on  a  two-stage  reciprocal 
action  is  said  to  permit  very  economic  opera¬ 
tion.  yielding  a  product  containing  up  to  99.7% 
sulphur  and  less  than  0.3%  carbon.  During 
the  first  quarter  of  the  year  shipments  totalled 
28,000  tons  crude  Frasch  sulphur.  Although 
the  filtering  plant  had  been  completed  in 
February  the  first  shipment  of  filtered  material 
delivered  to  the  Davison  Chemical  Company 
was  only  made  in  April.  In  addition  to  this 
important  customer  the  company  reports  sales 
to  International  Minerals  &  Chemical  Corpora¬ 
tion,  E.I.  du  Pont  de  Nemours  in  the  U.S.A., 
the  British  Phosphate  Commissioners  in 
Australia,  the  National  Sulphuric  Acid 
Association  in  the  U.K.,  and  to  customers  in 
West  European  countries.  Sales  for  the  first 
five  months  of  1957  are  stated  to  have  exceeded 
64,000  tons. 

In  May  an  agreement  was  concluded 
between  the  Company’s  operating  subsidiary  in 
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Mexico — Cia  Azufrera  de  Vera  Cruz — and  the 
Pan  American  Exploration  Company  de 
Mexico — a  holding  company  controlled  by  the 
Brady  Brothers  —  whereby  Gulf  Sulphur 
Corporation  gained  the  concession  rights  of 
some  7,000  acres  adjoining  the  Company’s 
present  properties.  A  geological  survey  by 
Gravity  Meter  Exploration  Company,  of 
Houston,  is  now  in  progress  preparatory  to  an 
intensive  drilling  programme.  This,  the  Brady’s 
last  major  holding  in  Mexico’s  sulphur 
industry,  is  rumoured  to  include  a  major, 
sulphur  dome. 

MEXICAN  GULF  SULPHUR  COMPANY 

At  the  Annual  Meeting  on  16th  April  the 
issue  between  the  Stockholders’  Committee  and 
the  Board  of  Directors  was  decided  in  favour  of 
the  latter  by  480,144  votes  to  357,622. 

The  “  Committee  ”  represented  the  wishes 
of  those  Stockholders  who  wanted  operations 
at  San  Cristobal  to  continue,  having  previously 
cast  doubts  on  the  experts’  view  that  no  further 
economic  operations  could  be  achieved  at  this 
dome.  It  is  widely  believed  that  this  view  had 
been  coloured  by  royalty  rights  vested  in  this 
particular  exploitation. 

President  J.  T.  Claiborne,  Jr.,  assured  the 
meeting,  after  his  policy  had  received  official 
endorsement,  that  “  as  soon  as  any  significant 
information  is  obtained  from  our  exploratory 
program  on  the  concessions  owned  by  Texas 
International  Sulphur  Company  we  shall 
promptly  make  this  information  public,”. 

Tp  date  a  dozen  wells  have  been  drilled, 
and  while  showings  of  sulphur  are  reported  to 
have  been  met,  a  commercial  deposit  has  not  so 
far  been  encountered.  By  the  end  of  July 
some  forty  or  possibly  even  fifty  exploratory 
wells  are  to  be  drilled. 

The  past  year  ending  31st  December,  1956, 
showed  that  after  allowing  for  the  revenue  on 
sulphur  sales  and  other  services  of  $1.81  million 
there  was  an  operating  loss  of  $1.71  million. 
The  need  to  write  off  the  concession  costs  and 
unrecovered  exploratory  and  development  costs 
of  $1.12  million  raised  the  total  deficit  at  the 
end  of  1956  to  $5.49  million. 

TEXAS  INTERNATIONAL  SULPHUR 
COMPANY 

Based  on  the  geologists  estimate  of 
reserves  of  5  million  tons  sulphur  contained 
in  the  Hornillas  concession  of  the  Texistipec 


dome.  Fish  Service  Corporation,  acting  as  con¬ 
sultants  have  concluded  that  at  least  3^  million 
tons  sulphur  can  be  considered  recoverable. 

Early  in  April  construction  work  started 
on  the  one  million  gallon  per  day  Frasch 
sulphur  plant  which  the  Company  is  installing 
at  Texistipec  dome.  Fish  Service  de  Mexico 
S.A„  the  contractors,  are  hopeful  that  all  earth 
moving  will  have  been  completed  at  the  start  of 
the  rainy  season  in  June.  Their  conserva¬ 
tive  assessment  of  the  engineering  and  geologi¬ 
cal  aspects  led  to  the  conclusion  that  production 
could  be  based  on  the  use  of  2,000  gallons 
boiling  water  per  ton  of  sulphur. 

On  the  assumption  of  effective  production 
of  600  t.p.d.  operating  costs  of  $14.50  have 
been  forecast.  The  Company  views  these  find¬ 
ings  very .  favourably  as  together  with  other 
geological  data,  based  on  drilling  results,  they 
are  said  to  build  up  to  an  extensive  area  of 
great  potential  sulphur  activity  encompassing 
concessions  to  the  north  and  to  the  south  of 
Hornillas. 

At  Nopalapa  where  co-operation  with 
Mexican  Gulf  Sulphur  Company  is  envisaged 
Fish  Service  Corporation  have  reported  favour¬ 
ably  on  the  possible  use  of  the  San  Cristobal 
plant.  The  Mexican  Gulf  Sulphur  Company 
IS  using  three  drilling  rigs  to  drill  some  twenty 
exploratory  wells.  Now  that  the  policy  of  the 
Mexican  Gulf  Sulphur  Company’s  Board  has 
been  endorsed,  the  proposed  exchange  of  three 
shares  for  one  Texas  International  Sulphur 
share  may  be  expected  to  take  place.  This  will 
in  addition  to  the  San  Cristobal  Frasch  plant 
give  Texas  International  Sulphur  Company  the 
use  of  Mexican  Gulf’s  efficient  harbour  facili¬ 
ties  at  Minatitlan. 

Exports 

During  the  first  quarter  of  the  year  sulphur 
exports  from  Mexico  totalled  175,218  metric 
tons*  represented  by  shipments  of  Pan  American 
Sulphur  Company  and  Gulf  Sulphur  Corpora¬ 
tion.  Texas  Gulf  Sulphur  Company,  although 
producing  at  Santa  Anita  dome,  did  not  effect 
any  shipments.  The  reported  growth'  of  the  two 
established  companies’  order  book,  especially 
the  anticipated  rise  of  exports  to  U.S.A.  as  the 
result  of  the  establishment  by  Pan  American 
Sulphur  Company  of  a  permanent  trading 
stockpile  in  Tarnpa,  Florida,  promises  that 
total  shipments  from  the  Mexican  domes  in 
1957  may  come  close  to  one  million  tons. 


•  For  further  details  see  Statistical  Appendix. 
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UNITED  KINGDOM  SULPHUR 


Consumption 

URiNG  the  first  quarter  of  1957  consumption 
of  sulphur  in  all  forms*  reached  the 
record  total  of  247,000  tons,  5%  more  than  in 
the  preceding  quarter  and  2%  more  than  in 
the  corresponding  period  of  last  year. 
Although  at  this  time  of  year  the  sulphur 
industries  usually  show  a  high  level  of  activity, 
mainly  on  account  of  customary  trends  in  acid 
and  fertilizer  manufacture,  the  expansion 
this  year  is  the  more  impressive  since  the 
adjusted  index  of  industrial  production  com¬ 
pared  with  the  previous  year’s  has  remained 
virtually  static  at  about  136-137  (1948=100). 

Now  that  anhydrite  acid  supplies  appear 
to  have  been  absorbed  by  the  market,  the 
requirements  of  the  sulphuric  acid  industry  in 
the  first  quarter  were  met  mainly  by  a  greater 
use  of  brimstone,  supplemented  by  pyrites,  the 
declining  use  of  which  was  temporarily 
checked.  Although  the  consumption  of  sulphur 
for  “  regular  ”  uses  was  nearly  4%  lower  than 
during  the  corresponding  period  of  last  year, 
it  was  greater  than  in  the  preceding  quarter, 
reflecting  the  improving  demand  by  the  rayo’. 
and  rubber  industries  which  in  the  second  half 
of  1956  were  adversely  affected  by  home  and 
export  market  conditions. 

Details  of  consumption  are  as  follows:  — 


ted  that  40%  was  met  from  imported  brim¬ 
stone,  20%  from  imported  pyrites,  while  the 
remainder  was  supplied  from  indigenous 
sources  (sulphur  in  anhydrite  used  for  acid 
manufacture,  spent  oxide,  zinc  smelter  gases, 
and  recovered  from  coal  and  oil  refinery 
gases). 

Imports  of  brimstone  and  pyrites  declined 
as  part  of  current  needs  are  met  from  released 
Government  stocks.  Imports  of  elemental 
sulphur  during  the  first  quarter  totalled  87,899 
tons  valued  at  £15  13s.  per  ton,  a  decrease  of 
23%  compared  with  the  previous  quarter, 
while  the  imports  of  pyrites  showed  a  decrease 
of  8|%  to  77,605  tons  valued  at  £7  17s.  per 
ton. 

Production 

Recovery  of  brimstone  at  oil  refineries 
was  curtailed  during  the  first  quarter,  due  to 
the  import  of  substantial  tonnages  of  sweet 
Caribbean  crude  oil.  Even  so,  output  totalled 
some  11,300  tons  brimstone,  which  is  estima¬ 
ted  to  include  about  2,000  tons  recovered  from 
spent  oxide. 

Sulphuric  Acid  t 

During  the  first  quarter  sulphuric  acid 
production  reached  the  highest  total  on  record 
of  605,728  tons  (100%  HoSO,)  which  exceeds 


1957 

1956 

% 

2956 

% 

Elemental  Sulphur  : 

1st  Qtr. 

4th  Qtr. 

Change  § 

1st  Qtr.  Change  § 

Acid  :  Imported . 

75,800 

71,900 

+  5i 

69,100 

+  9t 

Recovered,  H,S  &  Filter  Cake 

10,900 

9,300 

t  I7i 

+  6i 

6,000 

+  8i| 

Total  “Acid”  Sulphur  ... 

86,700 

81,200 

75,100 

+  15I 

-  3i 

Regular 

28,700 

27,500 

+  4i 

29,800 

Total  Elemental  Sulphur 

...  115,400 

108,700 

4-  6J 

104,900 

+  to 

Pyrites 

...  95,900 

83,200 

+  15 

115,300 

-16} 

Spent  Oxide 

68,700 

69,300 

—  I 

63,400 

4*  8j 

Anhydrite  . 

...  188,800 

179,700 

+  5i 
-18J 

176,700 

+  63 

Zinc  Concentrates 

...  42,300 

51,800 

47,600 

—  II 

li  PcrcentaKcs  figures  shown  indicate 

chant’c  between  rar 

lirr  periods  and  the  first  quarter  1957. 

Total  consumption  of  brimstone,  includ¬ 
ing  H.S  and  filter  cake,  at  an  annual  rate  of 
461,000  tons  exceeded  the  peak  rate  of  usage 
attained  in  1950.  The  recession  of  by-product 
acid  output  reflects  the  contraction  of  opera¬ 
tions  at  the  two  zinc  smelters  at  Avonmouth 


by  21%  the  previous  record  established  in  the 
first  quarter  of  last  year  and  is  also  4|% 
greater  than  the  production  of  the  previous 
quarter. 

High  output  was  due  to  the  greater  acid 
requirements  for  fertilizer  and  titanium 


and  Swansea,  due  to  the  weakened  state  of  the  dioxide  manufacture  and  additional  supplies 

world  market  for  this  metal.  Of  the  total  con-  were  mainly  met  from  the  more  inten- 


sumption  (247,000  tons  sulphur)  it  is  estima-  sive  use  of  brimstone  based  contact  acid  instal- 


t  Wc  are  indebted  to  the  National  Sulrhiiric  Acid  Association  for  information  placed  at  our  disposal. 
*  Excluding  consumption  of  sulphur  for  direct  manufacture  of  sulphate  of  ammonia 
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Fig.  4,  Monthly  consumption  of  raw  materials  including  regular  sulphur,  and  sulphuric  acid  production. 


lations.  Effective  production  capacity  in  the 
first  quarter  was  fractionally  lower  than  the 
preceding  quarter  and  totalled  700,000  tons  of 
which  86.6%  was  employed.  The  utilization 
of  contact  installations  rose  from  86.1%  to 
89.8%  of  capacity  and  that  of  chamber  and 
tower  plants  from  72.4%  to  77.4%.  Actual 
chamber  plant  capacity  has  further  declined 
due  to  closures  of  old  plants  equipped  with 
pyrites  roasters. 

Acid  production  resulted  from  the  use  of 
sulphurous  raw  materials  in  the  following 
proportions  : — 

1st  Qtr.4th  Qtr.ist  Qtr. 

1957  1956  1956 

%  %  % 

Sulphur 


Imported  Brimstone  ... 

34i 

34l 

Recovered,  H.S  &  Filter  Cake 
Sulphur  in: 

5 

4i 

Pyrites  ...  . 

22i 

19 

Spent  Oxide  ...  . 

16 

Anhydrite  . 

17} 

m 

Zinc  concentrate 

5i 

7i 

Total  Sulphur  000  tons 

218 

207 

Acid  Consumption 

Consumption  of  sulphuric  acid  during  the 
first  quarter  of  1957  expanded  to  628,084  tons 


(100%  H,SOi),  the  highest  quarterly  tonnage 
on  record  and  5|%  more  than  in  correspond¬ 
ing  period  of  last  year. 

Whilst  the  sulphuric  acid  market  in  the 
first  quarter  was  dominated  by  the  heavy 
demand  for  fertilizer  manufacture,  the  increas¬ 
ing  acid  requirements  for  titanium  dioxide 
and  the  high  level  of  usage  by  rayon  and 
transparent  paper  industries,  which  together 
account  for  nearly  one  quarter  of  total  con¬ 
sumption,  are  outstanding  all-the-year-round 
features.  The  soap,  glycerine  and  detergents 
industry  although  one  of  the  lesser  users  of 
sulphuric  acid,  has  in  recent  years  assumed 
significance  on  account  of  its  high  growth 
factor. 

The  principal  changes  in  individual  con¬ 
suming  industries  compared  with  the  corres¬ 
ponding  period  in  1956  were  as  follows:  — 

Change 


Superphosphate 

tons 

+ 12,500 

% 

Titanium  Dioxide . 

4-  8,700 

I3i 

Sulphate  of  Ammonia  . 

+  5,100 

6i 

Soap,  Glycerine  &  Detergents  ... 

+  3,500 

19 

Dyestuffs  &  Intermediates 

4-  3,100 

I5i 

I 


I 


Ouantitively  smaller,  but  nevertheless 
important  changes,  occurred  in  acid  used  for 
bichromate  and  chromic  acid  (  +  25%),  paper 
(—21%),  drugs  and  fine  chemicals  (  +  18J%) 
and  hydrofluoric  acid  (  —  17%). 


Acid  usage  by  the  main  consumer  groups 
in  the  respective  periods  was  as  follows: — 


1st  Qtr.  /957 

1st  Qtr.  7956 

ooo  tons  % 

000  tons  % 

Fertilizers 

•  ••  243 

38.7 

226 

38.0 

Chemicals 

...  78 

12.4 

75 

12.6 

Titanium  Dioxide 

&  Lithopone 

...  79 

12.6 

66 

11. 1 

Rayon  &  Transparent 

Paper 

75 

1 1.9 

74 

12.5 

Metallurgy 

34 

5-4 

34 

5-7 

Oil  Refining  ... 

i6 

2.5 

16 

2.7 

Dyes 

•  •  23 

3-7 

20 

3-4 

Soap  &  Detergents 

22 

3-5 

18 

3.0 

Miscellaneous 

58 

9-3 

65 

10.9 

628 

100.0 

594 

100.0 

Raw  Material  Stocks 

Brimstone  stocks  during  the  first  quarter 
declined  by  about  5,000  tons  to  97,300  tons, 
representing  11-12  weeks  consumption  at 
current  rates.  Pyrites  stocks  expanded  by  2,100 
tons  to  214,300  and  spent  oxide  stocks  declined 
7,000  tons  to  123,200,  representing  24  weeks 
and  19  weeks  consumption  respectively.  Dis¬ 
posal  of  Government  brimstone  stocks  aug¬ 
mented  supplies  for  acid  and  “  regular  ”  usage; 
sizeable  tonnages  of  pyrite  was  also  taken  into 
consumption  from  Government  stocks  set 
aside  in  1954. 

Summary 

The  significant  features  of  developments 
in  the  sulphur  industry  during  the  first  quarter 
1957  are:— 

(a)  Peak  consumption  of  sulphur  in  all 
forms  totalling  247,000  tons  of  which 
an  increasing  proportion  issues  from 
indigenous  resources. 

(b)  The  intensive  employment  of  acid 
plant  capacity  which  averaged  86.6% 
of  all  installations  during  the  first 
quarter  representing  an  annual  output 
rate  of  2.4  million  tons  (100%  HoSO*). 

(c)  The  record  consumption  of  sulphuric 
acid  mainly  on  account  of  the  high 
level  of  demand  from  the  fertilizer, 
titanium  dioxide,  transparent  paper 
and  soap  and  detergent  industries. 


(d)  The  continued  absence  of  any  signifi¬ 
cant  growth  of  non-acid  sulphur  use. 

The  pattern  of  sulphur  consumption  has 
settled  in  a  temporary  equilibrium  as 
anhydrite  acid  facilities  operate  near  maximum 
capacity  and  the  level  of  brimstone  use  is  no 
longer  governed  by  Government  control,  but 
the  industry  is  entering  an  important  phase. 
The  closure  of  a  number  of  small  pyrites  acid 
plants  which  has  taken  place  in  the  past  twelve 
months  is  only  incidental  to  the  general  trend 
in  the  industry  aimed  at  raising  its  standard  of 
efficiency  and  reducing  costs  of  operation.  This 
applies  in  particular  to  acid/fertilizer  pro¬ 
ducers.  The  more  up-to-date  pyrites  roasting 
installation  tend  to  remain  active,  but  even  so 
whenever  practicable  the  alternative  use  of 
brimstone  is  preferred.  Moreover,  the  seasonal 
slackening  in  sulphuric  acid  activity  is  accentu¬ 
ating  the  decline  in  pyrites  use  which  in  the 
first  quarter,  under  the  stimulus  of  high  acid 
output,  showed  a  temporary  upswing. 

The  new  sulphuric  acid  plants  under  con¬ 
struction  are  based  almost  exclusively  on  the 
use  of  brimstone  and  may  be  expected  to  come 
on  stream  over  the  next  18  months,  thereby 
augmenting  brimstone  acid  capacity  by  about 
150,000  tons  (15%).  Ample  brimstone  supplies 
are  assured  and  competition  is  increasing 
amongst  suppliers,  most  of  whom  consider  the 
U.K.  market  as  their  principal  export  target. 
In  addition  to  U.S.  and  Mexican  Frasch 
sulphur  supplies,  token  shipments  of  French 
recovered  sulphur  may  be  brought  in  later  this 
year.  This  source  may  be  expected  to  become 
an  important  factor  in  the  U.K.  market  in 
about  two  years  when  the  supply  of  indigenous 
recovered  sulphur  supplies  together  with  a 
significant  change  in  the  import  pattern  is 
likely  to  develop. 

In  the  meantime  the  sulphuric  acid 
industry,  which  determines  the  trend  of  United 
Kingdom  sulphur  usage,  is  achieving  a  satis¬ 
factory  balance  in  the  use  of  the  various 
sulphurous  raw  materials.  As  long  as  a  large 
sector  of  this  industry  is  dependent  on  imports 
the  continued  avoidance  of  excessive  depend¬ 
ence  on  any  one  source  of  supply — supported 
by  a  measure  of  flexibility  in  plant  facilities — 
must  remain  the  industry’s  policy. 
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SULPHUR  RECOVERY  AT  LACQ 


0N  April  29th,  1957,  at  Lacq,  halfway 
between  Pau  and  Bayonne  in  south-west 
France,  the  flow  of  natural  sour  gas— surging 
up  at  pressure  of  670  atmospheres  and  a 
temperature  of  140°  C  from  a  vast  gas  field 
3,300-4,000  metres  below  ground — was 
directed  through  the  first  unit  of  the  gas  clean¬ 
ing  and  sulphur  recovery  plant  of  Societc 
Nationale  des  Petroles  d’ Aquitaine  (S.N.P.A.) 
and  so  initiated  a  new  phase  in  the  sulphur 
supply  picture  of  Europe,  if  not  the  world. 

The  gas  field  which  is  situated  beneath  a 
small  oil  field  was  discovered  in  1951  but 
hydrogen  embrittlement  and  corrosion  of 
ordinary  steel  pipes  caused  by  a  combination 
of  temperature,  pressure  and  the  presence  of 
H..S  —  prevented  immediate  development. 
Brilliant  basic  research  by  the  French  steel 
industry  developed  special  steels  which  alone 


made  possible  the  exploitation  of  this  source  of 
energy  and  chemical  raw  materials.  The  plant, 
built  by  Foster  Wheeler  Fran9aise  in  co-opera¬ 
tion  with  Heurtey  and  the  Ralph  M.  Parsons 
Co.  is  reported  to  have  fulfilled  expectations 
and  since  the  start  of  operations,  minor  teething 
troubles  apart  which  were  resolved  as  a  matter 
of  routine,  gas  cleaning  and  sulphur  recovery 
have  proceeded  satisfactorily  as  planned. 

Plant  site  and  Facilities 

The  site  of  the  installations  is  between  the 
Gave  de  Pau  river  and  the  railway  and  is 
extensive  enough  to  allow  for  the  great  expan¬ 
sion  which  is  foreseen  before  the  end  of  1962. 
The  river  provides  the  quantities  of  cooling 
water  that  may  be  needed  and  rail,  road  and 
river,  the  latter  joining  the  sea  at  Bayonne  and 
Le  Boucau  provide  versatile  transport  facilities. 
A  gathering  system  of  pipelines  links  gas  field 


Gcis  cleaning  and  sulphnt  reco\ery  installations.  Foundation  work  on  first  expansion  step  in  progress  left  centre. 


and  treatment  plant  which  in  turn  throws  out 
cleaned  gas  delivery  mains. 

Gas  Cleaning 

The  new  unit  which,  consisting  of  three 
sections,  has  a  daily  treatment  capacity  of  one 
million  cubic  metres  (35.3  million  cu.  ft.)  of 
crude  sour  gas  received  its  first  supplies  com¬ 
posed  as  follows: — 

H,S  15.3% 

CO,  9.6% 

C,  70.0% 

C,  2.9% 

C,  2.2% 

H.5  and  CO.  are  removed  by  the  Girbotol 
system  whereby  the  gas  is  washed  with  an 
aqueous  solution  of  diethanolamine  (DEA) 
which  selectively  absorbs  most  of  the  H.S  and 
CO..  Some  eight  grains  per  cu.  metre  of  H..S 
remaining  in  the  gas  are  removed  when  the  gas 
stream,  after  leaving  the  amine  absorber  is 
pumped  through  an  aqueous  solution  of 
caustic  soda;  the  gas  now  passes  the  lead 
acetate  test.  Amine  solution  is  stripped  of  H.S 
and  CO2  by  steaming  and  is  thus  reactivated 
for  further  use. 

LPG  and  Gasoline 

The  clean  gas  stream  passes  through  an 
oil  absorption  system.  Liquid  petroleum  gases, 
notably  butane  and  propane,  and  gasoline  are 
stripped  from  the  clean  oil  by  means  of  steam. 
The  gas — now  virtually  pure  methane — is 
dehydrated  and  pumped  to  the  gas  distribution 
mains. 

Sulphur  Recovery 

By  a  modified  Claus  process  the  acid  gas 
stripped  from  the  amine  solution  and  now  com¬ 
posed  of  about  66%  H.S  and  34%  CO.  is 
burned  in  the  presence  of  a  closely  controlled 
volume  of  air  in  a  specially  designed  furnace 
in  which  one-third  of  the  sulphur  content  of  the 
gas  is  converted  to  brimstone.  The  combustion 
gases,  the  heat  of  which  is  recovered  by  a 
waste  heat  bgiler,  are  passed  through  a  two- 
stage  catalytic  converter  and  three  sulphur 
waste  towers,  whereby  all  but  traces  of  H.S  are 
recovered  in  the  form  of  brimstone.  Before 
being  vented  to  the  atmosphere  the  exit  gases 
pass  through  a  furnace  and  are  oxidised  to 
avoid  air  pollution  by  H.S.  Molten  sulphur  is 
collected  in  a  pit  whence  it  is  pumped  to  vats 
for  solid  storage.  This  entails  breaking  out 
prior  to  loading  but  consideration  is  being 
given  to  the  installation  of  sulphur  flakers. 


Expansion 

The  initial  facilities  to  clean  daily  one 
million  cubic  metres  of  crude  gas  will  be 
augmented  by  the  end  of  next  year  by  addi¬ 
tional  plant  capable  of  treating  4  million  cu. 
metres  crude  gas.  Progressive  expansion  will 
raise  treatment  capacity  to  10  million  cu. 
metres  per  day  at  the  end  of  1959  and  20 
million  cu.  metres  by  the  end  of  1962.  In  terms 


O'av  cleaning  anil.  One  million  cubic  metres  capacity. 

of  sulphur,  revised  estimates  indicate  a  yearly 
output  of  about  55.000  tons  high  purity  brim¬ 
stone  for  the  first  unit  so  that  after  1962  the 
material  balance  should  appear  as  follows:  — 

Annual  output 

Cleaned  gas  ...  4,000  million  cu  metres 

Brimstone  ...  i,ioo,ooo  metric  tons 

Butane — Propane  ...  140,000  ”  ” 

Gasoline  ...  ...  240,000  ”  ” 

In  all  some  100  gas  wells  are  to  be  put 
down  and  it  is  expected  that  the  project  which 
to  date  has  given  rise  to  an  expenditure  of  Fr. 
3.5  milliard  (£3|  million)  will  when  completed 
involve  a  capital  outlay  of  over  £100  million. 
Gas  Distribution 

During  the  initial  period  Lacq  gas  will 
flow  through  the  existing  small  diameter  pipe¬ 
line  system  which  carries  sweet  gas  from  St. 
Marcet  gas  field,  where  annual  output  by  the 
Region  Autonome  des  Petroles  (R.A.P.)  of 
300  million  cubic  metres  is  rapidly  declining. 
Distribution  is  to  be  e-Tected  by  Soc.  Nat.  du 
Gaz  de  Sud-Ouest,  a  subsidiary  of  S.N.P.A., 
R.A.P.  and  Gaz  de  France.  These  pipelines — 
an  8-inch  hne  to  Pau,  32  km.  distant,  a  J2-inch 
pipe  to  Langon,  near  Bordeaux,  130  km. 
distant,  and  a  6-inch  pipe  to  Bayonne  and  the 
Cote  d’Argent— are  being  supplemented  by  a 
large  diameter  network  reaching  out  towards 
Nantes,  Lyons  and  eventually  Paris  to  provide 
an  outlet  for  the  rising  output  of  pure  methane. 


Outside  south-west  France  gas  is  to  be 
marketed  by  Cie.  Francaise  du  Methane,  a 
company  founded  by  S.N.P.A.  and  Gaz  du 
France.  As  a  means  of  attracting  new  indus- 
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Gas  Distribution. 

tries  to  the  underdeveloped  south-west  it  is 
understood  that  initially  gas  prices  in  14  south¬ 
western  Departments  are  to  be  Fr.  5  per  cubic 
metre  as  against  Fr.  6  elsewhere. 

Industrial  Development 

The  importance  of  Lacq  gas  as  a  new 
source  of  energy  is  not  so  much  quantitative — 
the  projected  output  in  1962  will  be  about  one- 
third  greater  than  the  annual  total  French  coal 
and  natural  gas  use  which  in  1956  accounted 
for  about  3J%  of  French  energy  consumption 
in  all  forms — as  economic.  It  will  be  cheaper 
than  coal  gas  and  it  arises  in  a  region  lacking 
energy  resources.  Moreover  it  is  becoming 
available  during  the  period  when  it  will  help 
bridge  an  anticipated  gap  in  French  energy 
supplies  which  eventually  Sahara  oil  and 
atomic  energy  are  intended  to  fill. 

The  following  table  gives  an  indication 
of  its  place  in  the  French  energy  supply 
picture :  — 


Its  main  impact  may  be  expected  on  the 
chemicals  industry  and  to  a  lesser  extent  on 
iron  and  steel  and  power  generation.  Based  on 
the  use  of  gas  as  a  fuel,  a  chemical  raw 
material  or  a  source  of  sulphur,  a  wide  range 
of  plant  projects  have  been  evolved  comprising 
principally  petrochemicals,  nitrogenous  fertil¬ 
izer,  aluminium,  cement,  heavy  water,  iron  ore 
reduction  and  sulphuric  acid.  The  Societe  des 
Produits  Chimiques  d’Aquitaine,  a  subsidiary 
of  four*  major  concerns,  is  to  play  a  prominent 
part  in  the  manufacture  of  a  wide  range  of 
chemicals. 

Sulphur  disposal 

Production  during  1957  and  1958  is  ear¬ 
marked  for  French  brimstone  users  although 
trial  shipments  to  potential  export  markets  may 
be  expected.  Sales  announced  to  date  include 
an  initial  contract  for  the  supply  of  12,000- 
15,000  tons  starting  in  July,  1957,  to  the  Soc. 
des  Raffineries  du  Soufre  Reunies  and  to  its 
subsidiary  the  Cie.  Europeene  de  Traitement 
des  Minerais.  Total  domestic  demand  in 
Metropolitan  France  is  at  present  about 
700,000  tons  sulphur  of  which  260,000  tons  is 
almost  exclusively  imported  brimstone  of  U.S., 
Mexican,  and  Italian  origin,  370,000  tons  is 
sulphur  in  pyrites,  of  which  about  two-thirds  is 
imported  from  Cyprus,  Spain  and  Portugal  and 
70,000  tons  sulphur  in  the  form  of  by-product 
acid  and  spent  oxide. 

Allowing  for  the  progressive  displace¬ 
ments  of  imported  brimstone  and  partial  sub¬ 
stitution  of  pyrites  imports  the  essential  need 
for  exporting  may  not  arise  until  about  1960. 
It  is,  however,  to  be  expected  that  S.N.P.A. 
will  start  building  up  its  foreign  clientele  as 
soon  as  the  second  phase  gives  rise  to  an 
annual  recovered  sulphur  output  of  about 
300,000  tons. 

The  economics  of  sulphur  production  are 
understood  to  be  favourable  and  not  dependent 
on  the  pricing  of  gas.  The  Company’s  sulphur 
price  policy  of  competitive*  quotation  to 
individual  users  may  be  expected  to  be  favour- 


•Officc  National  dc  I'Azote.  Pechiney,  Pierrefitte 


Unit 

Probably 

April  7957  End  7958  Start  7960  end  1962 

Annual  gas  output  at  Lacq  Million  cu.  metres 

.  200 

1,000 

2,000 

4,000 

Coal  equivalent  ooo  tons 

Proportion  of  present  energy  usage 

.  280 

1,400 

2,800 

5,600 

in  S.W.  France  % 

Proportion  of  present  energy  usage 

.  12 

60 

120 

240 

in  Metropolitan  France  % 

Proportion  of  present  energy  usage 

.  0.2 

1. 1 

2.2 

4-4 

in  Metropolitan  France  in  1962  % 

.  0.2 

I.O 

2.0 

3-6 

Kalaa-Dierda  and  St.  Gobain. 
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expected  to  occur  increasingly  from  the  end 
of  1958  onwards,  France  may  be  expected  to 
assume  the  role  of  exporter. 

The  arising  of  recovered  sulphur  as  a  low- 
cost  by-product  of  the  essential  processing  to 
make  Lacq  gas  fit  for  industrial  use,  gives  it  a 
price  advantage,  which  the  management  by 
establishing  an  efficient  selling  organisation 
may  be  expected  to  exploit  fully  despite  the 
growing  competition  in  world  sulphur  markets. 
What  is  more,  in  common  with  other  producers 
of  recovered  sulphur  situated  at  some  distance 
from  the  Frasch  domes  around  the  Gulf  of 
Mexico,  Lacq  sulphur  could  establish  an 
independent  price  policy  suited  to  European 
needs  and  unaffected  by  the  vagaries  of  ocean 
freights  and  the  domestic  needs  of  the  vast  U.S. 
market.  Whatever  the  detailed  policy,  there 
is  little  doubt  that  once  fully  established,  the 
fast  growing  market  in  the  U.K.  and  Europe 

for  brimstone  is  the  prize  which  may  fall  to 

this  new  supplier.  The  measure  of  intra- 
European  protection  afforded  by  the  provision 
of  the  Common  Market  Treaty,  the  favourable 
location  to  many  major  centres  of  consump¬ 
tion,  and  such  economies  in  sulphur  shipping 
as  may  be  achieved  in  coast  wise  and  inland 
liquid  transportation  are  secondary,  but  not 
unimportant  advantages.  This  telling  impact  on 
the  world  market,  would  not,  it  is  true,  oc^'ur 
until  the  last  phase  of  the  exploitation  pro¬ 
gramme,  but  there  is  certainly  no  eviden^'e 

to  doubt  its  continued  intensive  pursuit 
by  the  management,  whose  plans  though 
visionary  are  realistic.  Moreover,  the  position 
in  France,  where  the  need  for  cheap  fuel  is 
great  and  urgent,  differs  considerably  from  that 
in  the  U.S.A.  where  the  record  to  date  of 
sulphur  recovery  points  to  a  poor  ratio  of 
employment  of  available  gas  cleaning  capacity. 
Government  patronage  of  the  53%  State 
controlled  Societe  Nationale  des  Petroles 
d’Aquitaine  and  above  all  the  recognition  by 
French  industry  and  the  chemical  sector  in 
particular  of  the  potential  rewards,  may  be 
expected  to  maintain  the  spur  of  urgency 
towards  successful  achievement. 


ably  received  especially  as  the  purity  of  the 
material  enhances  its  value.  An  analysis  of  the 
output  showed  the  following  results. 

Sulphur  99-94% 

Bitumen  ...  ...  o.oi% 

Ash  .  0.0 1  % 

Moisture  .  0.04%  - 

Conclusion 

Among  the  many  notable  developments  in 
the  world-wide  exploitation  of  natural  gas 
resources,  Lacq  sour  gas  discloses  unique 
features.  Its  size  alone  is  outstanding — reserves 
appear  to  be  about  twice  as  large  as  those  of 
Fincher  Creek,  the  largest  known  gas  field  in 
Canada— but  more  important  are  its  timely 
realisation  as  a  new  cheap  source  of  energy, 
arising  in  a  location  where  it  is  much  needed, 
its  impact  on  French  chemical  industry  and  in 
particular  on  the  French  sulphur  market  and 
its  far  reaching  effect  on  world  sulphur  trade. 


Sulphur  recovery  unit  in  three  sections  totalling  55,000 
tons  per  annum  brimstone  capacity. 

As  one  of  Europe’s  largest  users  of 
sulphur  for  acid  and  other  purposes,  notably 
viticulture,  France  has  traditionally  depended 
for  most  of  her  requirements  on  foreign 
sources  of  supply,  Spain  and  Cyprus  for 
pyrites,  and  Italy,  the  U.S.A.  and  lately  Mexico 
for  brimstone.  The  recovery  of  a  growing 
volume  of  high  purity  brimstone  not  only 
promises  to  relieve  the  French  economy  of  a 
great  part  of  the  import  burden  but  as  supplies 
begin  to  exceed  domestic  needs  which  is 


SULPHUR  RESOURCES  OF  POLAND 


^HE  potential  importance  of  the  sulphur 
deposits  of  South-East  Poland  was  brought 
into  focus  when  on  the  recent  completion  of 
preliminary  investigations  it  was  announced 
that  conservative  estimates  indicated  the 
existence  of  95-110  million  tons  of  sulphur  in 
native  ore.  Reserves  of  this  order  makes 
Poland  the  second  or  third  largest  source  of 
supply  after  U.S.A.  and  Mexico  and  even  if 
the  figure  of  reserves  represented  ore,  as  has 
been  suggested  in  some  reports,  they  would 
still  be  among  the  six  largest  in  the  world.  The 
presence  of  sulphur  ores  was  first  discovered  in 
1953  and  in  the  course  of  an  intensive  regional 
survey  under  Prof.  Stanislav  Pavlovski,  which 
is  said  to  have  covered  the  full  length  of  the 
Sandomiercz  Vale,  the  principal  occurrences 
were  located  on  opposite  banks  of  the  Vistula 
near  Tarnobrzeg  in  the  Rzeszow  district  and 
near  Szydlowo,  Grybow,  Staszow  and  Piaseczno 
in  the  Kielce  district.  Geologically  the  origin 
of  these  deposits  which  lie  along  the  northern 
edge  of  the  sub-Carpathian  miocene  sea  would 
appear  to  correspond  to  that  of  the  Sicilian 
sulphur  beds  where  gypsum  and  anhydrite  is 
held  to  have  been  reduced  to  lime  and  sulphur 
by  the  presence  of  hydrocarbons.  Practically 
all  deposits  are  shallow — lying  at  depths  of 
50-250  ft.  in  strata  of  up  to  35ft.  thickness.  The 
sulphur  content  of  the  ore  ranges  widely — the 
deep  strata  showing  generally  higher  sulphur 
values  than  those  near  the  surface. 

Projects 

The  development  plans  are  centred  on  the 
Tarnobrzeg  deposit  which  is  considered  to  be 
the  largest  and  also  richest  so  far  discovered. 
It  is  situated  near  the  confluence  of  the  San 
and  Vistula  rivers  and  consists  of  sulphur  ore 
strata  about  35  feet  thick  occurring  at  a  depth 
of  200-250  feet.  Ore  reserves  have  been 
estimated  at  50  million  tons  containing  average 
29%  sulphur.  Underground  water  permeates 
the  sulphur  strata  and  saturation  has  caused 
the  water  to  become  impregnated  with  hydro¬ 
gen  sulphide  in  concentration  120-320  m.g.  per 
litre.  Details  of  the  Government's  exploration 
plans  were  recently  made  public  by  Professor 


Krupinsky,  the  Chairman  of  the  State  Mining 
Commission.  The  projected  Tarnobrzeg  j 
sulphur  complex  is  to  consist  of  an  open  cast 
sulphur  mine  south  of  Vistula,  together  with  ] 
an  ore  flotation  plant  and  sulphur  refining 
plant  situated  on  sites  near  the  villages  of  | 
Kaimow  and  Machow.  A  second  ore  flotation 
plant  and  refinery  is  to  be  sited  near  the  village  j 
of  Piaseczno  on  the  opposite  bank  of  the  river, 
where  the  establishment  is  also  foreseen  of  i 
water  purification  equipment,  to  extract  HoS 
from  mine  waters  and  so  avoid  polluting  the  i 
Vistula  with  acid  effluents,  and  a  sulphuric  ' 
acid  plant  probably  a  wet  contact  type.  A  ^ 
power  generating  plant  and  possibly  a  cement 
plant  to  use  the  flotation  waste  products, 
are  also  to  be  sited  in  the  vicinity  as  well  as 
housing  for  2,000  families. 

Work  on  an  experimental  scale  is  stated 
to  have  been  in  progress  since  July  1956  at  the 
Piaseczno  deposit  involving  the  removal  of  the 
overburden  from  part  of  the  sulphur  stratum 
and  the  pumping  out  of  substantial  quantities 
of  water.  Concurrently  beneficiation  trials  of 
the  Piaseczno  sulphur  ore  are  said  to  be  in 
progress  at  an  experimental  plant  in  Lower 
Silesia.  Various  refining  methods  have  been 
under  consideration  including  flotation,  filtra¬ 
tion  and  centrifuging.  A  Russian  flotation 
process  which  yielded  an  80%  concentrate 
with  a  loss  of  only  4%  sulphur,  entailed  how¬ 
ever  high  fuel  requirements;  it  was  sup¬ 
plemented  by  filtration  which  at  145°C  gave  a 
product  99.1%  pure  at  a  recovery  rate  of  93% 
and  leaving  a  filter  cake  containing  24% 
sulphur. 

Centrifuging  of  mixtures  of  ore  concen¬ 
trates  and  brimstone  with  a  mean  sulphur  con¬ 
tent  of  75-80%  yielded  a  product  99.9%  pure 
at  a  recovery  rate  of  80-90%  and  a  filter 
residue  containing  about  20%  sulphur;  at  that 
time  (1955)  this  was  considered  to  be  the  most 
promising  method. 

Exploitation 

It  is  foreseen  that  output  at  the  Piaseczno 
deposit,  intended  as  a  large  pilot  operation, 
will  be  raised  to  an  annual  rate  of  100,000 
tons  of  sulphur  ore.  This  is  to  be  beneficiated 
at  the  nearby  flotation  plant  but  will  apparently 
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be  refined  at  a  chemical  processing  plant  at 
some  distance  away.  In  the  meantime  develop¬ 
ment  work  on  the  Tarnobrzeg,  Szydlowo  and 
Grybow  deposits  is  intended  to  bring  these 
mines  to  production  stage  and  their  ore  output 
is  to  supply  the  progressively  rising  needs  of 
the  flotation  plant  which  is  to  be  built  near 
Tarnobrzeg  and  which  is  expected  to  require 
at  first  250,000  tons  and  subsequently  one-half 
million  tons  of  ore  annually.  In  1958  ore  out¬ 
put  is  planned  at  55,000  tons  from  which 
10,000  tons  refined  sulphur  is  to  be  obtained. 
Until  1959/60  annual  production  is  to  remain 
limited  to  about  30,000  tons  brimstone  pre¬ 
sumably  based  on  the  Piaseczno  plant  alone. 
On  completion  of  all  the  installations  of  the 
Tarnobrzeg  combine,  planned  for  1961,  ore 
output  is  intended  to  be  350,000  tons  with  the 
possibility  of  raising  it  to  600,000  tons.  The 
corresponding  annual  output  of  brimstone  is 
100,000  tons  and  180,000  tons  respectively 
which  by  1970  when  four  combines  based  on 
major  mines  are  to  be  operating  is  to  rise  to 
one  million  tons. 

The  capital  investment  required  for  the 
respective  development  stages  were  given  by 
Professor  Krupinsky  as  follows  : — 

Zloty 

million 


Pilot  plant  ...  ...  ...  ...  ...  5 

Piaseczno  plant  ...  ...  ...  ...  150 

Tarnobrzeg  combine  ...  ...  ...  2,000 

Additional  long-term  development  expenses  1,000 


Profits  on  the  sale  of  sulphur,  production 
costs  of  which  are  estimated  to  be  Zloty  700 
per  ton  are  expected  to  permit  amortisation  of 
capital  expenditure  within  10  years.  In  support 
of  this,  the  cost  of  imported  brimstone  is 
quoted  at  U.S,  $79  per  ton,  the  cost  of 
anhydrite  acid  at  pre.sent  Zloty  1,000  per  ton 
and  pyrites  acid.  Zloty  760 ;  brimstone  acid 
could  be  produced  for  Zloty  440. 

Domestic  sulphur  needs 

Poland  at  present  consumes  about  175,000 
tons  sulphur  in  all  forms.  Brimstone  which  is 
part  imported  part  recovered  from  waste  gases 
appears  to  account  for  only  about  15,000  tons 
and  is  wholly  used  for  ;non-acid  purposes 
mainly  CSj  for  rayon  manufacture.  Sulphuric 
acid  output  which  in  1955  totalled  450,000 
tons  (100%  H.SOi),  is  based  on  the  use  of 
domestic  and  imported  pyrites  (55%)  anhy¬ 
drite  (15%)  and  zinc  smelter  gases  (30%)  and 
present  plans  foresee  expansion  based  wholly 
on  anhydrite  by  the  operation  at  full  capacity 


of  the  Wizov  plant  and  gradual  increase  of 
output  of  the  new  Busko  plant  which  is  re¬ 
ported  to  have  started  recently.  Under  the 
original  terms  of  the  present  five  year  plan 
which  has  since  been  modified  to  accord  with 
Poland’s  resources,  acid  production  of  800,000 
tons  was  foreseen  for  1960  based  57%  on 
anhydrite  acid  to  be  produced  in  three  plants. 
The  promise  of  brimstone  supplies  would  per¬ 
mit  a  switch  of  investment  resources  to  cheaper 
brimstone  acid  plants,  although  in  the  case  of 
the  two  existing  anhydrite  acid  plants  and  the 
pyrites  acid  installations  the  merits  of  conver¬ 
sion  would  have  to  be  considered.  In  the  case 
of  those  based  on  imported  material  and  old 
plants  due  to  be  replaced  the  decision  should 
be  clear-cut. 

In  the  absence  of  full  data  it  would  be 
misleading  to  attempt  detailed  calculations  of 
the  probable  pattern  of  sulphur  use  in  1961 
when  at  least  100,000  tons  of  brimstone  are 
planned  to  be  available.  It  appears  however, 
practicable  that  this  tonnage  and  possibly  half 
as  much  again  could  be  used  domestically  to 
the  advantage  of  the  Polish  economy. 
Conclusion 

Initially  the  Polish  Government  envisaged 
that  the  development  of  the  newly  discovered 
sulphur  resources  might  be  accomplished 
mainly  with  economic  and  technical  assistance 
from  the  U.S.S.R.  and  Czechoslovakia.  Partly 
as  the  result  of  political  developments  in  the 
past  six  months  and  also  in  view  of  the 
gathering  weight  of  opinion  that  the  U.S.S.R. 
are  not  in  a  position  to  provide  sufficient 
impetus,  speed  and  know-how  to  this  develop¬ 
ment,  the  Polish  authorities  have  initiated  ten¬ 
tative  enquiries  for  technical  assistance  in 
Western  countries  notably  Germany  and  the 
United  Kingdom.  Their  main  need,  apart  from 
experience  in  dealing  with  the  complex  prob¬ 
lems  of  sulphur  beneficiation  and  refining,  is 
long-term  credits  either  in  cash  or  kind,  as 
however  attractive  the  sulphur  project  might 
be  it  commands  only  a  relatively  low  priority 
compared  with  food,  coal  and  transport  in  the 
allocation  of  available  capital  and  technical 
resources.  Moreover,  Poland  would  like  to 
assure  an  outlet  for  its  eventual  production  by 
pledging  it  as  means  of  repaying  the  Western 
investor  or  plant  supplier  in  kind. 

Although  the  domestic  market  in  Poland, 
if  a  measure  of  plant  conversion  and  rapid 
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ixpansion  of  brimstone  capacity  were  to  take  and  demand,  which  in  the  short  term  do  not 

place,  could  probably  absorb  the  output  favour  new  brimstone  coming  into  an  over 

planned  up  to  1961,  there  is  no  doubt  that  if  supplied  market.  Whether  the  essentially 
realised,  the  production  target  of  one  million  needed  technical  and  economic  support  is 

tons  by  1970  is  essentially  dependent  on  the  provided  by  the  East  anxious  to  secure  a 

existence  of  export  outlets  in  East  or  West.  source  of  brimstone  supply,  or  is  prompted  by 

Poland’s  desire  to  avoid  excessive  economic  commercial  interests  in  the  West,  it  is  believed 

dependence  on  the  U.S.S.R.  and  its  close  that  only  by  the  gradual  development  based 

satellites  commands  the  sympathy  of  the  Free  on  a  realistic  appraisal  of  resources  and  how 

World  which  cannot  however,  by  virtue  of  its  best  to  use  them,  can  this  project  fulfil  its 

economic  freedom,  ignore  the  laws  of  supply  inherent  promise. 

EXPANSION  OF  AUSTRALIA’S  SULPHUR  INDUSTRY 


■pARLY  this  year  the  Government’s  attention 
was  focussed  on  the  need  to  re-examine 
its  policy  with  regard  to  the  supply  and  use  of 
sulphur  and  sulphuric  acid  which  was  in 
danger  of  no  longer  meeting  the  needs  of  the 
rapidly  expanding  economy  and  in  particular 
the  growing  fertiliser  demand.  As  a  result,  at 
at  the  end  of  March,  the  Minister  of  Defence 
Production,  the  Hon.  Howard  Beale,  Q.C., 
M.P.,  announced  the  following  decisions 
which,  intended  to  strengthen  the  Government’s 
established  policy  of  promoting  the  use  of 
'ndigenous  raw  materials,  was  aimed  primarily 
at  nrivate  industry  concerned  with  problems 
of  new  acid  plant  capacity,  the  conversion 
and /or  renlacement  of  old  plant  and  the  opera- 
on  of  the  Sulphur  Bounty: — 

(')  The  Tariff  Board  would  be  asked  to 
recommend  an  appropriate  bounty  under 
an  extension  of  the  Sulphuric  Acid  Bounty 
Act,  1954,  and  an  appropriate  period  for 
•'ii^h  an  extension. 

'  '  The  Government  would  omit  from  the 
\  *  I'c  rre'ent  ceiling  of  £600,000  as  the 
i  arpropriation  for  such  bounty. 

(iii)  The  Act  would  be  amended  so  that  the 
bounty  would  be  paid  on  acid  from 
prescribed  materials  irrespective  of  the 
use  to  which  the  acid  might  be  put. 

Mr.  Beale  .said  that,  because  sulphur 
purchases  involved  a  substantial  drain  upon 
dollar  funds,  each  manufacturer  desiring  to 
import  brimstone  would  have  to  seek  an 
import  licence  from  the  Department  of  Trade. 
Before  a  licence  could  be  granted,  it  would  be 
necessary  to  consider  whether  conversion  of 
existing  or  proposed  plants  to  the  use  of 
indigenous  materials  would  be  practicable. 


taking  into  account  the  supply,  demand  and 
competitive  position  in  particular  areas. 
Licences  to  import  brimstone  for  other  than 
acid  making  would  be  issued  on  the  basis  of 
essentiality. 

These  political  decisions  are  being  given 
administrative  effect.  After  1st  August,  1957, 
licencing  of  imported  brimstone  will  be  taken 
on  by  the  Department  of  Trade  in  consultation 
with  the  Sulphuric  Acid  Executive  Committee 
of  the  Ministry  of  Defence  Production;  the 
Bill  amending  the  Sulphuric  Acid  Bounty  Act, 
1954,  with  regard  to  its  appropriation  and 
scope  now  awaits  Royal  Assent,  and  the  Tariff 
Board  is  soon  to  start  taking  evidence  from 
interested  parties  in  respect  of  the  extension 
of  the  Act.  The  present  Act  automatically 
lapses  in  June,  1959,  and  the  Australian  acid 
industry — concerned  about  its  future — hopes 
that  beyond  that  date  the  Bounty  will  be  estab¬ 
lished  in  the  light  of  long-term  considerations. 

At  the  Tariff  Board  hearings  in  1953  and 
1954  the  main  weight  of  evidence  was  pre¬ 
sented  by  established  users  of  pyrites  and  users 
of  imported  brimstone  who  were  contemplating 
or  whom  the  Government  recommended 
changing  their  acid  operations  to  the  use  of 
indigenous  pyrites.  Almost  all  the  manufac¬ 
turers  of  acid  as  a  by-product  of  metallurgical 
operations,  notably  the  zinc  smelters,  refrained 
from  presenting  a  claim  leaving  the  impression 
that  they  found  their  product  competitive  with 
brimstone  acid.  With  few  exceptions  metal 
smelters  in  Australia  had  been  slow  to  exploit 
the  sulphur  and  chemicals  side  of  their  opera¬ 
tion  but  the  world-wide  concern  about  sulphur 
and  the  Government’s  determination  to 
promote  the  use  of  indigenous  resources  caused 
a  number  of  important  projects  to  be  initiated. 


At  present  the  principal  metal  producing  com¬ 
panies,  satisfied  with  the  inherent  economic 
merits  of  combining  metallurgical  and  chemical 
activities  are  considering,  and  in  some  cases 
have  already  started  on,  important  new  pro¬ 
jects  involving  the  manufacture  of  by-product 
sulphuric  acid.  From  the  Government’s  point 
of  view  these  additions  of  new  capacity  are 
doubly  welcome,  as  they  not  only  represent 
developments  supporting  the  aim  of  greater 
sulphur  self  sufficiency,  but  occur  at  a  time 
when  with  the  Enquiry  pending,  it  is  essential 
that  decisions  should  be  unrushed  and  based 
not  on  expediency  but  on  balanced  considera¬ 
tion.  The  current  position  may  be  summed  up 
as  follows. 

Sulphuric  Acid  Capacity 

During  1956,  sulphuric  acid  production 
totalled  925,000  tons  (100%  H^SO,)  and  was 
significantly  less  than  had  been  expected,  mainly 
due  to  excessive  rains  in  New  South  Wales  and 
Victoria  coupled  with  credit  restrictions 
reducing  superphosphate  demand.  Plant 
capacity  during  the  year  was  increased 
modestly  by  the  expansion  of  existing  units 
and  during  1957/8,  with  effective  capacity  of 
about  1.18  million  tons  (1(X)%  HoSO«)  output 
of  sulphuric  acid  is  expected  to  rise  to  1.01 
million.  Brimstone  acid  capacity  predominates 
and  is  estimated  to  account  for  about  55%, 
although  several  plants  using  pyrites  or  sulphur 
in  smelter  gases  still  have  brimstone  burners 
standing  by.  Pyrites  roasters  at  about  26%,  by¬ 
product  acid  plants  of  zinc  and  lead  smelters  at 
17%  and  spent  oxide  burners  and  converters 
of  alkylation  sludge  acid  at  2%  of  total  avail¬ 
able  capacity,  provide  the  facilities  for  the  use 
of  indigenous  sulphur  resources.  The  projected 
demand  for  sulphuric  acid  is  expected  to  exceed 
li  million  tons  by  1964/1965  and  the  pro¬ 
vision  of  adequate  new  plant  capacity,  probably 
1.4- 1.5  million  tons  is  considered  to  be  a  matter 
of  urgency.  Towards  this  target  the  metal  pro¬ 
ducers  have  announced  plans  for  the  installa¬ 
tion  of  over  75,000  tons  of  new  acid  capacity 
(100%  H2SO4)  and  about  half  as  much  again 
is  under  consideration.  At  Risdon,  the  Electro¬ 
lytic  Zinc  Company  of  Australasia  Ltd.  is 
preparing  for  the  installation  of  a  new  by¬ 
product  acid  plant,  the  company’s  third.  This 
follows  the  start,  in  the  autumn  of  1956,  of  the 
second  sulphuric  acid  unit  and  ammonium 
sulphate  plant  which  are  part  of  the  company’s 
long-term  rationalisation  and  expansion  plans. 


Sulphide  Corporation  Limited  announced 
an  £A8  million  expansion  and  reconstruction 
scheme  which  entails  a  new  by-product  acid 
plant  being  built  at  Cockle  Creek  in  conjunc¬ 
tion  with  new  vertical  zinc  retorts  of  the  type 
developed  in  recent  years  at  the  United  King¬ 
dom  works  of  Imperial  Smelting  Corporation. 
The  successful  introduction  of  up-draught 
sintering  at  the  lead  smelter  of  Broken  Hill 
Associated  Smelters  Pty.  Limited  at  Port  Pirie 
appears  to  have  prompted  Electrolytic  Refining 
and  Smelting  Company  to  give  it  consideration 
for  use  at  Port  Kembla,  where  SO2  recovery 
from  copper  concentrates  smelting  and  by¬ 
product  acid  manufacture  has  been  mooted. 

Pyrites  versus  Brimstone 

So  far  no  additional  new  brimstone  acid 
capacity  has  been  announced  nor  is  there  any 
indication  of  greater  pyrites  use.  The  pyrites 
output  at  Australian  mines  with  the  exception 
of  Nairne  Pyrites  Ltd.,  is  subsidiary  to  non- 
ferrous  ore  mining  operation  and  the  material 
is  generally  a  good  quality  by-product  con¬ 
centrate.  In  consequence,  capacity  and  output 
continually  exceeds  disposals  and  the  present 
position,  although  far  from  satisfactory  to 
individual  producers  is  thought  to  be  com¬ 
parable  with  that  of  the  industry  in  Canada. 
The  Lake  George  Mining  Company’s  entire 
output  of  high-grade  pyrites  concentrates — 
some  of  which  had  in  the  past  been  supplied 
to  Australian  Fertilizers  Limited  at  Port 
Kembla — remains  for  the  time  being  unsold. 
Mount  Morgan  Limited,  the  Queensland 
copper  producer,  appears  to  be  unable  to  move 
significant  quantities  of  pyrites  while  Norse¬ 
man  Goldmines  Limited  at  Kalgoorlie,  who 
claims  to  be  capable  of  meeting  Western 
Australia’s  entire  sulphur  demand,  is  delivering 
only  about  one-third  of  current  pyrites  output. 
Only  Nairne  Pyrites  Limited  whose  output  is 
integrated  with  the  new  plant  at  Port  Pirie 
reports  a  satisfactory  level  of  deliveries. 

As  indicated  by  the  Hon.  Howard  Beale 
the  object  of  sulphur  import  licensing  is  far 
reaching  and  by  an  arbitrary  determination  of 
the  level  of  Sulphur  Bounty  it  is  within  the 
Government’s  power  effectively  to  discourage 
brimstone  use  and  imports.  The  appropriate 
subsidy  will  not  of  course  benefit  the  acid 
maker,  as  in  addition  to  restrictions  on  profits 
— unless  this  clause  is  omitted  from  the  new 
Bounty  Act — he  should  not  be  better  off  by 
making  subsidised  pyrites  acid  than  he  would 


be  using  imported  brimstone.  The  added 
revenue  should  strengthen  the  pyrites  producers’ 
position  without,  initially  at  least,  making 
their  operations  significantly  more  profitable 
as  the  ex-mine  price  of  pyrites  has  frequently 
been  cut  down  to  the  bone.  In  effect  the 
subsidy  is  likely  to  benefit  primarily  the  trans¬ 
port  facilities  notably  coastal  shipping,  which 
with  its  high  cost  is  one  of  the  great  sources  of 
weakness  of  the  Australian  economy.  From 
the  point  of  view  of  brimstone  imports, 
Australia  promises  to  become  the  focus  of 
competition  between  U.S.  and  Mexican  Frasch 
sulphur  producers  and  exporters  of  Canadian 
recovered  sulphur  and,  subject  to  fluctuations 
of  ocean  freights,  this  is  likely  to  become  a 
very  favourable  buyers’  market. 

Sulphur  Recovery 

It  is  evident  that  at  this  stage  of  its 
deliberations,  the  Australian  Government  more 
than  welcomes  the  backing  it  receives  from  the 
metal  producers  whose  planned  activities,  after 
a  very  slow  start  promise  to  equal  the  best  that 
established  operators  in  the  U.K.,  Belgium, 
Germany,  Poland,  U.S.S.R.,  Japan,  and  several 
in  the  U.S.A.  can  show  in  combining  metal¬ 
lurgical  operations  with  sulphuric  acid,  fertil¬ 
izer  and  other  chemicals  manufacture.  The 
Government  may  seek  similar  backing  in 
respect  of  the  recovery  of  elemental  sulphur 
from  the  oil  refineries  and  gas-from-oil  plants; 
in  view  of  the  relatively  recent  developments 
of  these  industries,  application  of  recovery  or 
wet  contact  acid  production  tends,  however,  to 
be  slow. 

The  importance  of  these  sulphur  recovery 
measures — which  include  by-product  acid 
manufacture — is  beyond  question,  but  it  must 

t  Sec  Quarterly 


be  remembered  that  about  three-quarters  of 
present  sulphur  usage  is  in  the  form  of  brim¬ 
stone  and  pyrites  and  that  for  the  fulfilment  of  " 
about  two-thirds  of  the  short  term  expansion 
target  either  or  both  of  these  raw  materials  will 
be  considered. 


Conclusion 

The  Government  has  not  departed  from 
its  aim  of  promoting  the  manufacture  of 
sulphuric  acid  from  at  least  65%  indigenous 
raw  materials  and  it  is  evident  that  if  new 
capacity  is  to  be  based  preferably  on  pyrites 
and  if  at  the  same  time  established  users  of 
brimstone  are  to  convert  their  plant  and 
practice  to  this  raw  material,  the  financial 
attractions  must  be  great  and  be  seen  to  have 
long-term  validity.  The  Government,  in  the 
light  of  overall  economic  policy,  is  confronted 
with  an  assessment  of  the  desirability  or  the 
danger  of  either  a  growing  brimstone  import 
commitment,  involving  dollar  expenditure,  or 
in  the  case  of  pyrites  doubled  capital  invest- 
mentf  for  new  capacity  and,  as  the  limit  on 
subsidy  of  pyrites  acid  is  to  be  removed,  a 
mounting  burden  on  the  Federal  Exchequer. 
These  relevant  factors  may  be  expected  to  be 
brought  out  clearly  at  the  forthcoming  Tariff 
Board  Enquiry  although,  of  necessity,  to  allow 
for  the  vagaries  of  commercial  fluctations  of 
the  price  of  pyrites,  brimstone  and  transport 
its  recommendations  are  likely  to  be  again  a 
formula.  While  its  terms  will  reflect  the  serious¬ 
ness  of  the  Government’s  determination,  it  may 
be  expected  that  unless  the  industry  is  to  be 
subjected  to  direct  control  the  actual  choice — 
although  it  may  be  Hobson’s  choice — of 
sulphur  raw  materials  will  remain  with  private 
industry. 
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Electrolytic  Zinc  Company  of  Australasia  Ltd. 


^HE  START  of  Operations  in  November  of 
last  year  at  Risdon,  Tasmania,  of  the 
sulphate  of  ammonia  plant  of  the  Electrolytic 
Zinc  Company  of  Australasia  Limited, 
marked  an  important  stage  of  the  company’s 
development  programme  which  is  aimed  at 
utilizing  the  total  arising  of  sulphur  dioxide 
from  the  roasting  of  zinc  concentrates. 

The  largest  plant  of  its  kind  in  the  Com¬ 
monwealth  now  that  the  £4  million  expansion 
programme  has  been  completed,  its  installa¬ 


tions  enable  the  company  to  produce  100,000 
tons  zinc,  120,000  tons  sulphuric  acid,  70,000 
tons  superphosphate  and  55,000  tons  sulphate 
of  ammonia  as  well  as  a  small  but  important 
range  of  by-products  such  as  cadmium  and 
cobalt  oxide. 

In  addition  to  supplies  of  zinc  concentrate 
from  the  company’s  own  mine  and  mill  at 
Rosebery,  substantial  quantities  are  obtained 
under  contract  arrangement  from  North 
Broken  Hill  Limited,  Broken  Hill  South 
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I  Limited,  The  Zinc  Corporation  Limited,  and 
New  Broken  Hill  Consolidated  Limited.  For 
I  the  year  ending  June  30th,  1956,  the  company 
roasted  215,378  tons  of  zinc  concentrates,  of 
I  which  23%  was  supplied  from  the  company’s 
mine.  Roasting  operations  at  Risdon  con- 
I  sumed  200,037  tons  of  concentrate  which 
produced  a  record  total  of  103,964  tons  zinc, 
I  compared  with  100.506  tons  in  the  previous 
year. 

)  Sulphuric  Acid 

I  The  company’s  zinc  roasting  and  sul¬ 
phuric  acid  plants  at  Risdon  now  have  the 
j  capacity  to  treat  over  560  tons  of  zinc  concen¬ 
trates  containing  about  32%  sulphur  and  to 
produce  400  tons  of  sulphuric  acid  daily.  It 
is  estimated  that  the  roasting  of  the  concen¬ 
trates  yield  to  about  175  tons  recoverable 


Heat  exchangers  at  Risdon  contact  sulphuric  acid  plant. 


sulphur  in  the  form  of  SO..  Operations  first 
commenced  at  Risdon  in  1943  when  a  hearth 
roaster  was  installed  with  a  capacity  of  130 
tons  per  day  of  zinc  concentrate.  This  was 
followed  by  the  construction  of  an  identical 
unit  in  the  following  year  while  further 
additions  were  made  in  1948,  1949  and  1956 


when  suspension  roaster  units  each  with  a 
capacity  to  roast  145  tons  per  day  of  con¬ 
centrates  were  installed. 

Sulphuric  acid  is  produced  by  conven¬ 
tional  method  utilizing  the  latest  develop¬ 
ments  for  heat  recovery.  Ihe  roaster  gas  is 
first  cooled  in  waste  heat  boilers  where  steam 
IS  produced  for  use  in  other  sections  and  then 
drawn  by  fans  through  a  cyclone  separator  to 
the  battery  of  electrostatic  dust  precipitators 
and  to  the  washing  and  humidifying  towers. 
I'o  complete  the  cleaning  of  the  gas  it  is 
passed  through  electrostatic  mist  precipitators 
and  a  coke  filter.  The  cleaned  gas  is  dried  by 
washing  with  concentrated  acid  and  then 
forced  by  blowers  through  the  heat  exchangers 
and  converters  where  SO.  is  oxidised  ;  sulphur 
trioxide  is  finally  absorbed  in  the  scrubbing 
towers. 

For  the  year  ending  30th  June,  1956,  the 
sulphuric  acid  plant  at  Risdon  produced  71,168 
tons  (100%  H.SOi)  and  represents  87^%  of  the 
company’s  total  production  which  declined 
from  101,759  tons  to  81,485  tons.  This  reduc¬ 
tion  was  due  to  the  reorganisation  of  the  com¬ 
pany’s  acid  operations  which  entailed  the 
closing  down,  in  the  first  half  of  1956,  of  the 
roasting  and  acid  making  facilities  at  Port 
Kembla  and  Port  Adelaide.  Following  the 
commencement  of  operations  of  the  second 
contact  sulphuric  acid  unit  based  on  SO.  gas  at 
Risdon  in  November  the  company’s  plants  at 
Wallaroo,  operated  on  their  behalf  by  Mt. 
Lyell  Fertilizers  Limited,  Broken  Hill  Associ¬ 
ated  Smelters  Pty.  Limited  and  Sulphide 
Corporation  Pty.  Limited,  were  closed  down. 

This  second  sulphuric  acid  plant  com¬ 
missioned  last  year  brings  the  present  capacity 
at  Risdon  to  120,(XX)  tons  per  annum  (1(X)% 
H2SO4).  The  first  large  plant  erected  in  1948 
replaced  a  small  Mills-Packard  chamber  acid 
plant.  It  has  an  annual  capacity  of  55,000 
tons  and  was  designed  to  provide  acid 
supplies  for  the  company’s  zinc  and  super¬ 
phosphate  plants,  as  well  as  for  the  Tasmanian 
and  South  Australian  acid  markets.  The  new 
unit  which  is  also  based  on  the  utilization  of 
the  SO.  in  the  roaster  gases  supplies  acid 
primarily  for  the  new  sulphate  of  ammonia 
plant  and  the  increased  level  of  zinc  opera¬ 
tions. 

Construction  work  on  a  third  sulphuric 
acid  plant  is  now  well  advanced  and  is  based 
on  the  expanding  zinc  concentrate  plant  and 
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Sulphate  of  Ammonia  installations. 


The  availability  of  relatively  cheap  power 
and  the  abundant  sulphuric  acid  supplies 
combine  to  make  Risdon  an  economic  location 
for  the  manufacture  of  this  important  nitro¬ 
genous  fertilizer.  Nitrogen  requirements  are 
obtained  from  the  air  by  liquefaction  and 
fractional  distillation  while  hydrogen  results 
from  the  electrolysis  of  water  in  batteries 
of  cells ;  the  by-product  oxygen  produced  in 
these  processes  is  fed  back  to  the  furnaces. 
The  ammonia  which  is  produced  by  conven¬ 
tional  means  is  reacted  with  sulphuric  acid  in 
the  saturators  and  the  crystals,'  after  separation 


June,  1956,  production  of  superphosphate 
reached  a  record  of  85,113  tons  compared  with 
75,817  tons  in  the  previous  year.  Owing  to 
the  poor  demand  from  Tasmanian  farmers  on 
account  of  climatic  conditions  the  stockpile 
increased  by  6,000  tons  and  on  30th  June, 
1956,  totalled  8,152  tons.  An  interesting  aspect 
of  the  company’s  activities  was  the  sale  of 
“  trace  element  superphosphate  ”,  incor¬ 
porating  molybdenum,  cobalt,  copper,  or 
copper-cobalt,  which  totalled  14%  of  the 
company’s  superphosphate  despatches  of 
79,391  tons. 


the  growing  demand  for  fertilizers  in 
Australia. 

Sulphate  of  Ammonia 

The  start  of  operations  of  the  new  55,000 
tons  per  annum  ammonium  sulphate  plant  at 
Risdon  was  delayed  due  to  the  inadequacy  of 
hydro-electric  power  supplies.  During  the 
second  half  of  last  year  this  difficulty  was 
resolved,  following  ample  autumn  rains,  and 
production  rose  to  about  the  designed  capacity 
of  the  plant. 


from  the  mother  liquor  by  means  of  centri¬ 
fuges,  are  then  dried  and  cooled  before  being 
conveyed  to  the  storage  silo. 

The  present  plant  has  been  planned  in 
a  way  that  will  permit  an  expansion  to  three 
times  its  initial  size  should  this  be  justified  by 
future  market  demands. 

Superphosphate 

New  plant  for  the  continuous  production 
of  superphosphate  was  brought  into  service 
in  October,  1955,  and  for  the  year  ending  30th 
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Conclusion 

The  decision  taken  by  the  Australian 
Government  in  1951  to  make  the  fullest 
possible  use  of  indigenous  sulphur  supplies 
has  received  strong  support  from  the  primary 
metal  producers  and  in  particular  the  Electro¬ 
lytic  Zinc  Company  of  Australasia.  The  use 
of  the  sulphur  content  of  zinc  concentrates  is 
making  an  increasingly  important  contribution 
to  Australia’s  growing  sulphur  requirements 
for  acid  manufacture  and  any  addition  to 
zinc  production  capacity  now  appears  to  be 
accompanied  by  corresponding  by-product 
sulphuric  acid  plants.  Prior  to  the  start  of 
operations  at  Risdon  of  the  second  sulphuric 
acid  plant  late  last  year,  a  little  over  one-half 
of  the  sulphur  dioxide  in  the  roaster  gases  was 


exhausted  to  the  air;  this  has  been  remedied 
and  the  construction  of  additional  zinc  roast¬ 
ing  facilities  now  incorporates  the  company’s 
third  by-product  sulphuric  acid  plant. 

At  present  the  Risdon  plant  is  capable  of 
meeting  one-half  of  Australia’s  ammonium 
sulphate  requirements  as  well  as  providing 
sulphuric  acid  for  superphosphate  and  general 
chemical  consumption.  It  has  a  potential  for 
a  threefold  increase  if  plans  for  the  expansion 
of  zinc  output  materialise.  The  development 
of  this  combined  metallurgical /chemical  plant 
is  an  important  contribution  to  the  country’s 
heavy  industrial  and  chemical  programme  as 
it  is  reducing  dependence  on  sulphur  imports 
while  providing  important  new  capacity  for 
sulphuric  acid  and  fertilizer  manufacture,  in  a 
market  which  is  constantly  expanding. 


Nittetsu  Mining  Company 


J’HE  Nittetsu  Mining  Co.,  is  at  present 
formulating  plans  which  will  make  it  one 
of  the  most  prominent  producers  of  pyrite 
and  sulphur  ore  in  Japan.  The  company’s 
geologists  in  making  a  survey  of  their  two 
deposits  at  Abuta  and  Tokushunbetsu  in 
Hokkaido  reported  that  the  deposits  were 
larger  than  formerly  anticipated  and  are  the 
most  significant  discoveries  of  sulphur  bearing 
materials  made  in  recent  years.  The  two 
areas  are  similar  in  that  they  have  been 
strongly  affected  by  volcanic  action  and  the 
sulphur  bearing  ores  are  interspersed  with 
andesites  and  tuffs.  Both  deposits  are  of  the 


shallow  type  and  in  neocene  times  some  of  the 
tuff  deposits  were  silicified  by  mineral  springs 
of  low  temperature. 

Abuta 

This  deposit  consists  of  two  lenticular 
masses  of  pyrites,  overlain  principally  by 
andesite  and  silicified  tuff  varying  in  thickness 
between  20  metres  and  60  metres,  and  one 
of  sulphur  ore  lower  down  the  Abuta  valley. 
The  latter  is  covered  by  a  greater  overburden 
of  these  materials  varying  between  100  and 
200  metres. 

The  lower  pyrite  deposit  is  at  present 
being  worked  by  opencast  mining.  During  1955 
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production  was  just  over  25,000  metric  tons 
and  in  1956  amounted  to  60,000  tons.  Reserves 
are  estimated  at  7  million  tons  with  a  sulphur 
content  varying  between  30-50%-  It  is  hoped 
fully  to  mechanize  this  pit  by  the  introduction 
of  the  latest  earth  movement  equipment  and 
thereby  to  raise  production  capacity  of  pyrites 
to  an  annual  rate  of  200,000  tons. 

The  sulphur  ore  body  which  is  located 
at  the  mouth  of  Abuta  Valley  is  at  present 
under  development.  A  prospecting  adit  was 
built  in  the  first  place  and  this  has  since  been 
enlarged  to  accommodate  two-way  mine  car 
traffic.  The  lenticular  mass  is  850  metres  long 
by  300-500  metres  wide  and  varying  in  thick¬ 
ness  between  8  and  50  metres,  representing 
probable  reserves  of  1 1  million  tons;  total 
sulphur  content  of  the  ore  is  38%  of  which 
free  sulphur  assays  34%.  When  the  equip¬ 
ment  programme  is  completed  it  is  hoped  to 
mine  300,000  tons  of  crude  ore  annually. 

Tokushunbetsu 

The  Nittetsu  Mining  Co.,  has  been  work¬ 
ing  a  small  body  of  limonite  ore  in  this 
area.  Geologists  reports  confirmed  a  sulphur 
ore  deposit  adjacent  to  this  mass  and  it 
is  estimated  to  contain  reserves  of  about 
5  million  tons  with  a  total  sulphur  content 
of  44%  of  which  free  sulphur  is  33%.  Of 
similar  formation  to  the  Abuta  sulphur  ore 
body,  it  is  associated  with  various  volcanic 
materials  and  more  recent  sedimentary 
deposits.  It  is  about  600  metres  long  and 
100-180  metres  wide,  and  its  thickness  varies 
between  10  and  50  metres.  At  present  the 
sulphur  ore  body  is  reached  by  road,  with 
rail  facilities  at  Shinohtaki  station  about  3 
miles  distant.  There  is  however  a  cableway 
running  from  the  adjacent  limonite  deposit  to 
the  station. 

Development 

Essential  preconditions  for  the  economic 
realisation  of  the  mineral  values  of  the 
Tokushunbetsu  mine  and  the  full  utilisation 
of  the  capacity  of  the  Abuta  mine  are  the 
provision  of  adequate  means  of  raw  material 
transportation  and  the  installation  and 
successful  operation  of  an  economic  sulphur 
refining  process.  The  company’s  production 
of  pyrites  is  currently  sold  for  sulphuric  acid 


manufacture  and  it  may  be  expected  that  the 
eventual  increased  output  will  be  placed 
without  difficulty. 

The  date  of  full  exploitation  of  the 
sulphur  ore  deposits  would  appear  to  depend 
primarily  on  the  introduction  of  a  suitable 
refining  process.  To  this  end  the  Nittetsu 
Mining  Co.,  recently  experimented  with  a 
steam  autoclave  using  Tokushunbetsu  ore  with 
a  free  sulphur  content  of  46%  and  an  iron 
content  of  4%.  After  grinding  to  minus  65 
mesh,  crude  ore  was  subjected  to  flotation 
to  yield  a  concentrate  containing  65%  free 
sulphur  and  4%  iron,  at  only  70%  recovery. 
In  the  steam  autoclave  the  concentrate  was 
subjected  to  a  temperature  of  135°C  for  three 
hours  at  a  pressure  of  571bs.  per  square  inch. 
The  final  product  was  99.5%  pure,  but 
recovery  was  only  60%.  This  low  overall 


Experimental  sulphur  ore  refining  plant. 


recovery  is  said  to  be  attributable  primarily 
to  difficulties  in  ore  dressing  and  the  com¬ 
pany  is  at  present  evaluating  various  other 
refining  processes.  In  this  connection  Mr. 
Kosha  Yoshida,  General  Superintendent  Hok¬ 
kaido  Mine,  Mr.  Hisashi  Kamada,  Chief  of 
Mining  Affairs  Section,  lojimo  Mine  and  Mr. 
Seiji  Fukuchi,  Chief  of  Geological  Surveying 
Section  recently  made  a  European  tour 
examining  the  merits  of  the  processes  available 
and  the  Company  is  now  engaged  on  a  further 
series  of  experiments. 
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JAPAN  SULPHURIC  ACID  1936 


Production 

Production  of  sulphuric  acid  in  Japan. 

which  during  1956  reached  a  record  total 
of  3,694,888  tons*  (100%  H,SO,)  was  12^% 
greater  than  the  previous  year’s  output  and 
37%  greater  than  that  in  1953.  The  rapid 
growth  of  the  industry  reflects  the  remarkable 
expansion  of  the  economy  which  is  manifested 
by  all  sectors  of  the  country’s  industry.  The 
level  of  acid  production  is  now  only  exceeded 
by  that  of  the  United  States  and  the  U.S.S.R. 

Output  of  sulphuric  acid  from  contact 
plants  rose  15%  to  2,146,000  tons  thereby 
increasing  its  share  of  total  production  from 
56 J%  to  58%.  The  principal  contribution  to 
this  development  is  being  made  by  the  growth 
of  by-product  sulphuric  acid  installations  at 
copper  and  zinc  smelters.  The  utilisation  of 


By-product  sulphuric  acid  plant  at  Kosaka  smeller. 


is  still  based  on  the  consumption  of  iron 
pyrites,  pyrrhotite,  and  native  sulphur  ores 
which  in  1956  accounted  for  87%  of  total  acid 
production  compared  with  91  J%  in  1953. 
Imported  pyrites  and  elemental  sulphur,  never 
important  factors  in  the  supply  pattern  of  the 
Japanese  acid  industry,  have  ceased  being 
used  altogether.  Sulphuric  acid  consumption 
has  shown  large  gains  and  during  1956  reached 
a  record  total  of  3,731,700  tons  (100%  H2SO4) 
just  under  13%  more  than  in  the  previous  year 
and  34%  more  than  that  in  1953,  Acid  needs 
for  fertiliser  production  dominate  the  picture, 
as  in  addition  to  rising  domestic  fertiliser 
usage,  Japan  is  promoting  sales  of  fertilisers 
in  China,  Korea,  Formosa,  and  other  South- 
East  Asian  countries.  The  closure  of  the  Suez 
Canal  early  this  year  gave  Japan  an  entry 
into  markets  usually  reserved  for  the  European 
and  American  producers.  Production  of 
ammonium  sulphate  in  1956  totalled  over  2.3 
million  tons  (2.2  million  in  1956)  and  super¬ 
phosphate  production  increased  about  15%  to 
2.06  million  tons.  Consumption  of  sulphuric 
acid  by  the  man-made  fibre  industries  increased 
by  27%  to  471,100  tons  in  1956,  while 
significant  gains  have  also  been  recorded  for 
inorganic  chemicals  (43|%),  iron  and  steel 
(17^%),  petroleum  (2IJ%)  and  pulp  and 
paper  (75j%). 


Conclusion 

Sulphuric  acid  production  is  expected  to 
reach  4}  million  tons  (100%  H2SO4)  by  1960, 
and  the  increased  use  of  sulphur  contained  in 
copper  and  zinc  smelter  gases  will  make  an 
important  contribution  to  the  additional 
sulphur  requirements  of  the  fertiliser  industry. 
Nevertheless,  the  projected  growth  of  acid 
production  points  to  the  need  to  raise  produc¬ 
tion  of  the  sulphur  bearing  ores. 

Little  change  is  expected  in  the  rate  of 
demand  from  the  fertiliser  industry  this  year, 
but  the  effects  of  the  rationalisation  plan  for 
the  ammonium  sulphate  industry  and  the  plan¬ 
ned  production  at  petrochemical  plants  of  this 
nitrogenous  fertiliser  will  raise  the  country’s 
ammonium  sulphate  capacity  by  1  million  tons 
to  3.3  million  tons  in  1963.  Additional  sul¬ 
phuric  acid  will  also  be  required  for  the 
synthetic  fibres,  iron  and  steel,  petroleum,  and 
pulp  and  paper  industries. 

Sulphur  usage  by  Japanese  industry  is 
closely  linked  with  its  vigorous  trade  drive, 
particularly  throughout  the  Far  East,  and  any 
expansion  of  trade  with  China  which  Prime 
Minister  Kishi  recently  discussed  in  principle 
with  the  U.S.  administration,  would  be  reflec¬ 
ted  by  greater  sulphur  demand. 


COMPANY  REPORTS 

Texas  Gulf  Sulphur  Company 


Presented  by  the  President,  Mr.  Fred  M. 
Nelson,  the  Annual  Report  for  the  year  ending 
31st  December,  1956,  gives  a  full  account  of 
the  company’s  sulphur  policy  in  the  light  of  its 
production  facilities,  customers  and  markets, 
and  world-wide  exploration  programme. 

In  introducing  the  comprehensive  report 
Mr.  Nelson  reviewed  the  rising  level  of  world 
demand  which  caused  a  decline  of  the 
company’s  sulphur  stockpile  from  more  than 
3  million  tons  in  1943  to  about  half  that  total 
in  mid- 1953  and  prompted  an  expansion  of 
production  in  1956.  The  company’s  policy  has 
been  to  maintain  a  large  inventory  above 
ground  and  stocks  which  had  been  reduced  to 
the  equivalent  of  one-half  year’s  shipments 
were  raised  by  some  600,0(X)  tons  to  two  and 
one-quarter  million  tons  last  year. 


Production 

The  company’s  record  production  of 
sulphur  originated  from  Boling,  Spindletop  and 
Moss  Bluff  domes.  Additional  sulphur  supplies 
were  available  from  the  company’s  sulphur 
recovery  plant  at  Worland,  Wyoming,  and  also 
from  Jefferson  Lake  Sulphur  Company’s  Long 
Point  dome. 

During  1956  approval  was  given  for 
preparation  of  the  Fannett  dome  in  Texas 
which  is  to  become  the  company’s  fifth  sulphur 
plant  built  since  1946.  The  plant  which  will  be 
capable  of  heating  two  million  gallons  of 
water  a  day  is  scheduled  to  start  operations  in 
1958.  In  Mexico,  the  company’s  wholly-owned 
subsidiary  Cia  Exploradora  del  Istmo  S.A. 
started  steaming  operations  on  7th  February, 
1957,  at  its  Frasch  plant  at  Nopalapa  dome  on 
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the  Isthmus  of  Tehuantepec.  The  company  has 
to  date  spent  over  $10  million  in  Mexico  which 
represents  site  preparation,  construction  and 
placing  of  the  barge-mounted  Frasch  sulphur 
plant  and  geophysical  and  geological  explora¬ 
tion  which  has  extended  over  several  years.  At 
the  time  of  writing  the  level  of  production  had 
not  yet  been  established,  as  this  will  depend  on 
the  thermal  efficiency  of  the  area,  but  the  hot 
water  plant  has  a  capacity  of  one  million 
gallons  per  day. 

Customers  and  .Markets 

Although  shipments  in  1956  were  8% 
lower  than  the  previous  year’s  record,  Mr. 
Nelson  anticipated  that  the  stockpile  and 
high  prcxluction  rate  will  permit  the  company  to 
increase  its  sales  in  the  Frasch  sulphur  market, 
which,  the  President  said,  was  estimated 
at  over  6  million  tons  in  1956  and  which  has 
grown  at  an  average  annual  rate  of  about  5% 
in  recent  years.  This  increase  in  consumption 
had  resulted  from  some  displacement  of  pyrite 
used  in  sulphuric  acid  manufacture  while  the 
major  portion  of  the  increased  demand  has 
resulted  from  the  great  expansion  in  the 
chemical  and  related  industries. 

Finance 

For  the  year  ending  December  31,  1956, 
Mr.  Nelson  said  “  the  Company’s  net  income 
after  deducting  charges  for  depreciation, 
amortization,  charges  for  exploration,  and 
estimated  Federal  Income  Taxes,  amounted  to 
$28,135,880.  Earnings  per  share  on  the 
10,020,000  shares  of  stock  in  the  hands  of 
stockholders  amounted  to  $2.81  for  the  year 
1956  as  compared  to  $3.23  for  the  year  1955. 
Dividends  of  50  cents  per  share  were  declared 
and  paid  each  quarter,  being  $2  per  share  for 
the  year  on  10,020,000  shares  entitled  to  receive 
dividends,  or  a  total  of  $20,040,000.  During 
1956  gross  revenue  from  sales  and  net  income 
were  the  third  highest  in  the  Company’s  history, 
having  been  exceeded  only  in  1955  and  1954. 
The  decline  in  gross  revenue  from  1955  was 
due  principally  to  a  decrease  in  export  ship¬ 
ments  and  to  a  reduction  in  the  export  price. 
To  a  lesser  degree  domestic  shipments  were 
adversely  affected  by  the  steel  strike  and  a 
slackened  demand  in  the  fertilizer  industry 
during  the  summer,  and  by  the  longshoremen’s 
strike  in  the  fall.  The  decline  in  net  income  also 
reflects  the  increased  charges  against  income 
resulting  from  an  expanded  exploration  and 
development  programme.” 


Total  Assets 

The  company’s  total  assets  did  not 
significantly  increase  at  $125.9  million  and  the 
most  important  changes  were  the  increase  in 
value  of  sulphur  inventories  from  $13,642,068 
to  $18,609,152  and  a  decrease  of  about  $5 
million  in  cash.  Investments  in  and  advances 
to  non-consolidated  subsidiaries  at  cost  was 
$13.4  million  of  which  $10.3  million  was  for 
Cia  Exploradora  del  Istmo  S.A.,  the  remainder 
being  spent  on  subsidiary  exploration  costs 
prior  to  the  determination  of  the  existence  of  a 
commercial  deposit. 

Exploration 

Drilling  in  the  Gulf  of  Mexico  has  not 
disclosed  a  sulphur  deposit  of  sufficient  size  to 
warrant  exploitation  and  the  company  is  to 
continue  drilling  in  its  lease  areas.  In  Canada, 
the  diamond  drilling  programme  is  to  continue 
to  discover  the  exact  nature  of  the  massive 
zinc-lead-iron  sulphide  body  in  the  Bathurst 
area  of  New  Brunswick,  while  the  agreement 
signed  with  International  Nickel  Co.  of 
Canada  Ltd.,  for  investigation  into  the  recovery 
of  sulphur  from  smelter  gases,  promises  to  be 
of  importance. 

Drilling  and  geological  operations  are  to 
continue  in  Sicily  during  1957  by  a  subsidiary 
of  the  company  while  preliminary  exploration 
was  started  on  the  mainland  of  Italy  last  year. 
In  Alaska  a  subsidiary  company  has  acquired 
an  option  on  sulphide  ore  properties  in  con¬ 
junction  with  a  diamond  drilling  programme, 
while  in  Egypt,  Ethiopia  and  other  foreign 
countries  as  well  as  certain  areas  of  the  United 
States  various  types  of  surveys  are  being 
pursued. 

Summary 

The  outstanding  feature  in  the  company’s 
activities  during  1956  has  been  the  14 boost 
in  Frasch  sulphur  production  which  at  3,376,000 
tons  is  the  highest  annual  total  in  the  com¬ 
pany’s  history  and  also  raised  its  share  of  U.S. 
Frasch  production  from  51^%  to  52 Whilst 
output  at  Moss  Bluff  dome  is  reported  to  have 
fallen  2^%  to  338,000  tons,  both  Boling  and 
Spindletop  domes  substantially  expanded  their 
yield.  Boling  Dome,  in  its  28th  year  of  active 
operation,  produced  in  excess  of  2^  million 
tons,  the  highest  yearly  output  since  1952.  This 
brings  its  total  yield  to  over  48  million  tons, 
which  is  two  million  tons  more  than  the  original 
and  only  official  estimate  of  reserves. 
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Spindletop  dome  producing  over  one-half 
million  tons,  operated  for  the  first  time  since  its 
start  in  1952  at  about  its  designed  capacity. 
Hitherto  its  rate  of  extraction  had  been 
deliberately  restricted  by  the  company  primarily 


Fig.  5.  Frasch  sulphur  production. 

in  an  endeavour  to  avoid  any  adverse  effects  on 
the  oil  and  gas  operations  on  contiguous 
properties. 

Manifested  by  an  increase  in  the  company’s 
sulphur  stocks  of  about  30%.  the  impact  of 
competition  adversely  affected  sales  and 
revenue.  Whereas  in  1955  Texas  Gulf  is 
estimated  to  have  accounted  for  46^%  of  all 
Frasch  and  recovered  brimstone  deliveries  by 
U.S.  and  Mexican  producers,  last  year  the  com¬ 


pany’s  share  appears  to  have  fallen  to  about 
42%,  although  its  share  of  about  45%  of  the 
total  output,  which  itself  rose  15%  during  the 
year,  had  remained  virtually  the  same.  The 
resultant  decline  of  $9.3  million  (10%)  in  gross 
revenue  and  S4.2  million  (13%)  in  net  income 
is  the  first  check  for  many  years  to  a  remark¬ 
able  financial  record.  The  serious  and  growing 
impact  on  the  company’s  affairs  of  these  new 
forces  in  world  sulphur  markets  is  emphasised 
by  the  results  of  the  first  quarter  of  this  year 
which,  compared  with  the  corresponding  period 
of  last  year,  show  a  decline  of  $3.9  million 
(18%)  in  gross  revenue  and  $1.5  million 
(22^%)  in  net  income. 

To  counter  competition  by  further  price 
cuts  is  still  in  the  company’s  power  as  long  as 
Boling  continues  its  prolific  yield  at  a  cost 
which  is  probably  the  lowest  in  the  world.  The 
certainty  that  such  a  course  would  not  only 
harm  the  company’s  long-term  interests  but  also 
those  of  the  entire  industry  which  essentially 
needs  stability,  makes  it  improbable  that  this 
weapon  will  be  used  to  combat  the  present 
adverse  state  of  company  affairs. 

The  company’s  heavy  commitments  in 
capital  expenditure,  rising  costs  on  overall 
operations  and  growing  competition  may  be 
expected  to  leave  their  mark,  but  in  view  of 
its  accumulated  financial  strength  coupled  with 
sulphur  resources  in  practically  all  forms  in 
many  parts  of  the  world,  the  management’s 
confidence  in  the  long-term  fortunes  of  the 
company  is  unlikely  to  be  misplaced. 


Rio  Tinto  Company  Limited 


THE  84th  ANNUAL  REPORT  covering 
1956  includes  a  review  of  the  Company’s 
operations  and  interests  which  are  being 
progressively  extended  further  afield  and  into 
a  greater  variety  of  mining  and  metallurgical 
enterprises.  The  dominant  feature  of  the  Rio 
Tinto  Group’s  activities  is  the  continued 
decentralisation,  each  venture  being  indepen¬ 
dently  based,  coupled  with  strong  direction 
which  ensures  interdependence  and  correlation 
of  activities.  The  impressive  achievements  of 
the  subsidiary  companies  in  the  field  of 
uranium  production  and  development  in 
Canada  and  Australia  and  exploratory 
activities  in  other  parts  of  the  Commonwealth 


cannot  be  dealt  with  in  this  review,  which  is 
intended  to  be  confined  to  the  Company’s 
sulphur  interests. 

Spain 

During  the  third  year  since  relinquishing 
ownership  and  control  to  Cia.  de  Minas  de  Rio 
Tinto  S.A.,  the  parent  company  received 
£1,567,(X)0,  leaving  £2,033,000  still  to  be 
received  under  the  agreement  for  the  sale  of  its 
assets  in  Spain.  Apart  from  the  Rio  Tinto 
Group’s  one-third  holding  interest  in  the 
operating  company  in  Spain,  it  provides 
technical  and  commercial  services.  Sale  on 
behalf  of  that  company  in  1956  totalled  996,000 
tons  pyrites,  36,0()0  tons  brimstone  and  6,300 
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tons  copper,  of  which  all  except  about  750,000 
tons  export  pyrites  are  delivered  to  users  in 
Spain.  The  detailed  results  of  the  Spanish 
Company  are  not  yet  to  hand,  but  its  activities 
in  1956  are  said  to  have  been  conducted  more 
profitably  than  those  in  1955,  when  a  profit  of 
over  Pesetas  35  million  was  achieved. 

Other  Sulphur  Production  Interest 

The  purchase  in  April  of  an  important 
block  of  shares  in  Devon  Palmer  Oils  Limited, 
the  important  Canadian  Oil  and  Gas  producer, 
extends  the  Rio  Tinto  Group’s  sulphur  interests 
from  pyrites  to  brimstone  recovery.  The 
recently  announced  plant  project  by  Devon 
Palmer  Oils  of  a  100,000  tons  per  annum 
sulphur  recovery  plant  at  Okotoks,  Alberta, 


gives  Rio  Tinto  an  important  stake  in  this  new 
and  rapidly  growing  source  of  sulphur  supply. 
The  initial  impact  of  this  development  on  the 
Group’s  sulphur  interests  is  slight  in  comparison 
with  the  economic  importance  of  the  flow  of 
Rio  Tinto  pyrites  to  the  acid/fertilizer 
industries  of  Western  Europe,  where  they 
currently  account  for  about  one-fifth  of  the 
imported  supplies  of  sulphur  in  this  form. 
Developments  in  the  respective  industries, 
especially  the  surprisingly  rapid  exploitation  of 
Canada’s  gas  resources,  point  to  the  likelihood 
of  an  early  adjustment  of  interests.  The 
Company’s  wide  and  long  standing  experience 
in  sulphur  production  and  supply  could  make 
a  valuable  contribution  to  this  new  sector  of  the 
industry  which  enters  upon  the  world  scene  at 
a  difficult  time. 


Tharsis  Sulphur  and  Copper  Company  Limited 


At  the  Annual  General  Meeting  held  in 
Glasgow  on  15th  May,  Mr.  W.  P.  Ruther¬ 
ford,  Chairman  and  Managing  Director 
reviewed  the  1956  activities  of  his  company 
which  is  the  second  largest  pyrites  producer  in 
Spain  and  one  of  the  most  prominent  in  the 
pyrites  sector  of  world  sulphur  industry. 

Deliveries 

In  1956  shipments  of  pyrites  from  the 
company’s  pier  at  Corrales  in  the  Huelva  port 
area,  totalled  733.352  metric  tons  compared 
with  825,472  tons  in  1955.  Deliveries  are 
directed  to  sulphuric  acid/fertilizer  plants  in 
Spain,  United  Kingdom  and  Western  Europe, 
notably  West  Germany,  where  high  grade 
(49%  sulphur)  ore  is  valued  partly  on  account 
of  its  high  copper  content. 

Mines 

Of  the  company’s  mines,  Tharsis  and 
Calanas  which  are  situated  30  &  40  miles  North- 
West  of  the  port  of  Huelva,  the  latter  is  the 
principal  producer.  Output  from  the  18th  floor 
is  increasing  and  it  was  found  that  even  at  this 
level  the  orebody  maintained  the  same  remark¬ 
able  width  as  at  the  14th  floor,  60  metres 
above.  The  main  development  is  taking  place 
at  the  Tharsis  North  Lode  opencast  where 
satisfactory  progress  is  being  recorded  in 
uncovering  pyrites  and  installing  plant.  The 
investigation  of  the  old  Centre  Lode  at 
Tharsis  disclosed  good  cupreous  pyrites  with 
high  sulphur  content.  While  there  is  not  a 


large  tonnage  left,  there  is  enough  to  justify 
the  removal  of  over-burden. 

Finance 

Although  shipments  of  pyrites  in  1956 
were  11^%  lower  than  in  the  preceding  year, 
the  company’s  trading  profit  was  only  5% 
lower  and  similarly  the  net  profit  of  £216,454 
fell  short  by  only  4%.  The  significant  increase 
of  about  21%  in  fixed  assets  is  mainly  attribut¬ 
able  to  the  provision  of  new  locomotives,  diesel 
hydraulic  and  oil  fired,  and  rolling  stock. 
Continued  building  activity  of  miners’  houses 
and  new  extensions  to  the  schools  also  added 
to  the  value  of  fixed  assets.  During  the  year 
£179,0(X)  has  been  written  oflf  the  value  of 
property  and  plant  and  £150,000  has  been 
aded  to  reserves.  The  year’s  results  permit  the 
distribution  of  12J%  dividend  as  in  1955. 

Costs  and  Exchange  Rates 

Reflecting  the  directors’  conservative 
policy,  the  important  mine  developments  have 
been  financed  from  the  company’s  own 
resources.  The  1956  accounts,  it  is  reported, 
include  the  current  cost  of  over-burden  removal 
at  the  North  Lode  and  a  proportion  of  that 
relating  to  previous  years.  In  1956  wages  and 
salaries  in  Spain  rose  steeply.  The  compre¬ 
hensive  social  benefits  borne  by  the  company 
almost  double  the  wage  bill. 

Principally  to  compensate  for  the  rise  of 
50%  in  wages  last  November  the  unification, 
after  some  interim  adjustments,  of  the  exchange 
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Directors 


rates  on  the  basis  of  the  free  rate  of  Pesetas 
117.60/£1  was  authorised  by  the  Spanish 
Government  in  April  of  this  year.  Discounting 
a  levy  of  Pesetas  16.80,  the  pyrites  producers 
now  get  Pesetas  100.80  for  each  £1  worth  of 
pyrites  exports,  an  improvement  of  about  45% 
which  Mr.  W.  P.  Rutherford  stated  “adequately 
covers  the  added  cost  of  wages  and  materials 
and  is  very  helpful  to  Spanish  pyrites  trade.” 


The  co-option  to  the  Board  of  Directors 
of  M.  Antoine  Velge  was  warmly  recommended 
by  the  Chairman.  Mr.  Velge,  who  has  wide 
interests  in  the  pyrites  industry  of  Belgium  and 
Portugal  both  as  producer  and  consumer 
promises  further  to  strengthen  the  company’s 
Board. 


Current  Events 


Simon-Carves  Ltd.,  in  their  house  maga¬ 
zine  report  satisfactory  progress  on  the  erec¬ 
tion  of  a  dozen  sulphuric  acid  plants  in  Britain, 
South  Africa,  Australia  and  New  Zealand,  and 
shipments  have  now  started  of  the  100  tons 
per  day  plant  for  Mary  Kathleen  Uranium 
Ltd.,  Australia.  In  the  United  Kingdom  the 
company  is  currently  engaged  on  acid  projects 
for  Laporte  Acids  Ltd.  at  Stallingborough, 
Fisons  Ltd.  at  Immingham,  British  Titan  Pro¬ 
ducts  Co.  Ltd.  at  Grimsby  and  the  sulphur 
recovery  plant  for  British  Petroleum  at  the  Isle 
of  Grain,  while  the  flue-gas-cleaning  plant  at 
North  Wiford  power  station,  following  success¬ 
ful  preliminary  tests,  has  been  put  into  full 
operation.  This  plant,  which  incorporates  the 
Fulham-Siraon-Carves  Ammonia  system  for 
the  production  of  elemental  sulphur  and  sul- 


UNITED  KINGDOM 

Plant  Construction 

Sinum-C lines  Ltd.  have  recently  received 
orders  for  the  erection  of  sulphuric  acid  plants 
at  Durgapur,  India,  and  Geelong,  Australia. 
The  plant  to  be  constructed  at  Durgapur, 
where  the  Group’s  Coke  Oven  Department  is 
building  the  coke  ovens  for  the  new  Govern¬ 
ment  steelworks,  will  be  a  60  tons  per  day 
contact  unit  which  will  use  elemental  sulphur. 

The  extensions  to  the  Shell  refinery  at 
Geelong,  Australia,  which  were  completed  to¬ 
wards  the  end  of  last  year,  and  included  the 
construction  of  catalytic  reforming  unit,  are 
now  to  be  further  supplemented  by  a  100  tons 
per  day  sulphuric  acid  plant.  The  plant  will 
utilise  the  H.S  produced  at  the  refinery 
although  equipment  is  to  be  included  for  the 
burning  of  elemental  sulphur. 


Rritish  Pelroleiim  Company  Kent  Oil  Refinery.  Catalytic  Cracker  extreme  right. 
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phate  of  ammonia  should  make  an  important 
contribution  to  the  reduction  of  air  pollution 
and  has  a  wide  held  of  application. 

Sulphur  Recovery  Plant 

The  hrst  phase  of  the  $26  million  expan¬ 
sion  scheme  at  the  Isle  of  Grain,  Kent,  rehnery 
of  the  British  Petroleum  Company,  which 
includes  the  construction  of  a  sulphur  recovery 
plant,  is  reported  to  be  progressing  satisfactorily 
and  is  due  to  be  completed  by  the  end  of  this 
year.  The  throughput  capacity  of  the  refinery 
will  then  have  been  increased  from  its  initial 
size  of  4.6  million  tons  crude  oil  to  7  million 
tons.  The  whole  project  due  for  completion  in 
1958  will  include  equipment  for  the  production 
of  a  wide  range  of  gas  oils,  petroleums  and 
aviation  gasoline. 

The  sulphur  recovery  plant  which  is  being 
built  by  Simon-Carves  Limited,  to  their  own 
design,  will  have  a  capacity  of  45  tons  per  day 
of  high  purity  elemental  sulphur  and  will 
utilise  the  sour  gases  arising  in  the  catalytic 
cracker  as  well  as  from  the  two  hydrofiners 
which  will  desulphurise  the  gas  oils. 

CANADA 

Expansion  of  Acid  Capacity 

Canadian  Industries  Limited,  the 
Canadian  subsidiary  of  I.C.I.,  have  announced 
the  construction  of  a  new  sulphuric  acid  plant 
which  will  bring  capacity  of  their  units,  when 
in  operation,  to  just  under  one-third  million 
tons  annually  (100%  H.-SOJ.  This  plant,  on 
which  construction  work  has  started  recently, 
is  a  contact  unit  with  a  daily  capacity  of  150 
tons  based  on  imported  elemental  sulphur. 
Located  at  the  Company’s  works  at  Beloeil. 
near  Montreal,  the  plant  is  being  built  by 
Chemiebau  Dr.  A.  Zieren  and  is  scheduled  to 
enter  operations  in  the  spring  of  1958.  The 
sulphuric  acid  is  required  in  situ  for  the  manu¬ 
facture  of  explosives  and  agricultural  chemicals 
and  there  is  expected  to  be  a  surplus  for  sale. 
The  new  plant  is  part  of  Canadian  Industries 
Limited’s  current  major  expansion  programme 
which  includes  the  construction  at  Copp)ercliff 
of  a  300  tons  per  day  Leonard  Monsanto  based 
on  sulphur  in  nickel  smelter  gases.  The  latter 
is  now  reported  to  be  well  advanced  and  is 
scheduled  to  come  on  stream  in  December.  The 
award  of  the  contract  of  the  Beloeil  plant  to 
Chemiebau  Dr.  Zieren  is  significant  in  that  it 
is  this  Company’s  first  entry  into  the  highly 
competitive  North  American  field  of  chemical 
plant  construction. 


Development  of  the  Bancroft  Uranium  Area 

Following  the  discovery  of  major  uranium 
ore  bearing  bodies  in  the  latter  half  of  1954  in 
the  Bancroft  area,  Ontario,  about  150  miles 
north-east  of  Toronto,  rapid  strides  have  been 
made  in  their  development  and  two  uranium 
concentration  mills  are  now  in  operation. 

The  property  of  Faraday  Uranium  Mines 
Ltd.  was  officially  opened  on  May  30th 
although  the  first  delivery  of  uranium  pre¬ 
cipitate  had  been  made  to  the  Crown  Company 
before  that  date.  The  Company's  mill,  which 
is  working  slightly  in  excess  of  its  rated 
capacity  of  1,000  tons  per  day  obtains  its  sul¬ 
phuric  acid  supplies  from  the  plant  of  the 
Nicholls  Chemical  Company  at  Sulphide.  Cur¬ 
rent  consumption  is  about  40  tons  per  day  of 
sulphuric  acid,  which  will  rise  to  about  60  tons 
when  the  mill's  expansion  to  1,500  tons  of  ore 
is  completed  later  this  year. 

The  first  plant  to  enter  operation  in  this 
area  was  that  of  Bicroft  Uranium  Ltd.,  which 
commenced  production  late  last  year  and  has 
a  capacity  to  treat  daily  1,000  tons  ore.  Its 
sulphuric  acid  requirements,  at  present  about 
80  tons  per  day,  are  obtained  from  Canadian 
Industries  Limited  at  Coppercliff.  Canadian 
Dyno  Mines  Limited  who  are  planning  to 
augment  uranium  supplies  from  this  area  by 
the  erection  of  a  1,100  tons  per  day  mill  have 
now  received  financial  guarantees  to  the  extent 
of  $9|  million,  and  work  is  proceeding  on  the 
project  in  order  that  operations  may  start  in 
the  spring  of  1958. 

INDIA 

Import  Restrictions  on  Sulphur  Supplies 

The  three-month  moratorium  on  import 
licences  which  came  into  effect  on  1st  July 
terminates  the  existing  import  facilities  for 
brimstone  under  the  Open  General  Licence.  In 
common  with  suppliers  and  distributors  of 
other  essential  raw  materials,  those  concerned 
with  brimstone  were  required  to  declare  their 
stocks  on  30th  June  and  submit  monthly 
returns  of  any  changes.  To  sustain  industrial 
output,  users  of  brimstone  may  exi)ect  to  be 
granted  licences  to  cover  their  requirements 
until  September,  when  the  new  import  licen¬ 
sing  policy  is  to  be  determined  in  the  light  of 
foreign  exchange  resources.  Current  demand 
runs  at  the  annual  rate  of  nearly  90,000  tons, 
much  of  which  is  supplied  on  medium  term 
contracts. 
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The  drive  for  reduction  of  imports 
coincides  with  proposals  of  the  Council  of 
Scientific  and  Industrial  Research  to  re-open 
the  investigations  into  the  use  of  pyrites 
resources  in  Bihar  and  Mysore  and  the  use  of 
gypsum  as  a  source  of  elemental  sulphur. 

Past  experience  indicates  that  the 
economics  of  these  projects  are  adverse  but  a 
broader  approach  encompassing  technical  and 
economic  advice  that  the  Government  of  India 
can  command  at  home  and  abroad  may  correct 
this  and  in  the  longer  term  help  towards  the 
achievement  of  a  greater  measure  of  sulphur 
self-sufficiency. 

U.S.A. 

By-Product  Sulphuric  Acid 

Production  of  sulphuric  acid  based  on  the 
sulphur  content  of  copper  and  zinc  smelter 
gases  reached  a  record  level  of  1,192,136  short 
tons  (100%  H.SO,)  during  1956  and  was  7% 
greater  than  in  the  previous  year.  About  two- 
thirds  (67%)  of  the  acid  output  is  obtained 
from  the  use  of  SO^  in  zinc  smelter  gases  and 
in  the  absence  of  new  capacity  entering 
operations  the  increase  in  production  of  3% 
over  1955  to  807,477  tons  (100%  H.SO,)  was 
due  to  the  slightly  higher  level  of  smelter 
activity.  Copper  plants  also  worked  near  to 
capacity  and  the  start  of  operations  of  the  250 
tons  per  day  contact  plant  of  the  Garfield 
Chemical  and  Manufacturing  Company  at 
Garfield,  Utah,  in  the  last  quarter  of  1956 
helped  to  raise  production  from  this  source  to 
384,659  tons  (100%  H.SO,),  an  increase  of 
17%  over  that  of  1955. 

The  advantages,  in  terms  of  low  cost  acid 
and  avoidance  of  air  pollution,  of  sulphuric 
acid  production  at  metal  smelters  in  the 
United  States  has  in  the  past  two  years 
received  a  great  stimulus  with  the  rise  of  local 
acid  consuming  industries,  notably  uranium 
and  fertilizer  manufacturers.  The  expansion 
at  Garfield  which  now  brings  the  Company’s 
capacity  to  1,000  tons  per  day  (100%  H.SO,) 
was  primarily  undertaken  to  supply  several 
uranium  mills  in  neighbouring  States,  as  well 
as  the  increased  acid  requirements  for  the 
recently  completed  expansion  to  the  fertilizer 
plant  of  Western  Phosphates  Inc.  at  Garfield. 
The  Bunker  Hill  Company,  which  started 
operations  in  1955  of  its  by-product  sulphuric 
acid  plant  based  on  the  roasting  of  zinc  con¬ 
centrates,  is  already  reported  to  be  planning 
an  increase  in  its  capacity.  It  is  understood 


that  the  supplies  for  the  uranium  concentration 
plant  at  Ford,  Washington,  now  being  built  i 

for  the  Dawn  Mining  Company  will  be  ' 

obtained  from  this  source,  while  the  contract  . 
signed  with  J.  R.  Simplot  Company  for  5,000  I 
tons  of  acid  monthly  for  eleven  years,  for  use 
in  its  fertilizer  plant  at  Pocatello,  Idaho,  will  | 
enable  the  Bunker  Hill  Company  to  operate  its 
sulphuric  acid  plant  at  the  design  capacity.  I 

Sulphuric  acid  production  from  smelter 
gases,  which  has  grown  by  37%  in  three  years,  j 
is  making  an  important  contribution  to  United 
States  acid  supplies  and  in  1956  accounted  for  , 
7%  of  total  new  acid  output.  The  favourable 
economics  of  production  and  the  expansion  of  | 
local  consumer  industries  is  adding  impetus  to 
this  sector  of  the  acid  industry.  Security  of 
supply  is  generally  assured  as  standby  brim¬ 
stone  burners  eliminate  fluctuation  in  smelter 
operations  caused  by  the  varying  fortunes  of 
the  world  zinc  and  copper  markets. 

EIRE 

Progress  at  Avoca 

Underground  development  work  and  the 
construction  of  the  ore  concentrator  are  re¬ 
ported  to  be  progressing  satisfactorily  at  St. 
Patrick’s  Copper  Mines’  Avoca  mine.  By  the 
end  of  this  year  when  operations  are  due  to 
start,  expenditure  will  have  exceeded  £2|  mil¬ 
lion.  The  capacity  of  mine  and  concentrator 
plant  is  intended  to  enable  the  company  to 
produce  at  an  annual  rate  of  56,000  tons 
copper  concentrates  and  120,000  tons  pyrites 
concentrates.  A  suitable  grade  was  determined 
after  extensive  trials  in  a  4-ton  per  day  pilot 
plant  and  pyrites  users  are  now  oAFered 
supplies  on  the  basis  of  the  following  chemical 
analysis  and  physical  conditions,  which  are 
borne  out  by  independent  tests; 

Sulphur  47 — 49%  Screen  size — 

Copper  0.35 — 0.5%  Plus  200  mesh:  13% 

Zinc  0.3 — 0.9  %  Minus  200  mesh  :  87% 

Arsenic  0.12—0.20% 

Moisture  8 — 9  % 

The  high  moisture  content  is  determined 
by  the  fine  grain  size  of  the  concentrates — 
nearly  three-fifths  of  the  material  passing 
through  the  300-mesh  sieve. 

HOLLAND 

New  Brimstone  Acid  Plant 

The  N.V.  Nieuwe  N ederlandsche  Mij.  tot 
vervaardingen  van  Spiegelglas,  dozen  voor- 
werpen  en  Chemische  Prod uc ten,  a  close 
associate  of  the  Saint-Gobain  group,  has 
decided  to  build  a  new  contact  sulphuric  acid 
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plant  at  Sas  van  Gent,  on  the  Gent-Terneuzen 
canal.  The  plant  is  designed  to  produce  55,000 
tons  acid  (100%  H.SO,),  based  on  the  use  of 
imported  brimstone.  It  will  replace  the  exist¬ 
ing  installations,  which  consist  of  a  contact 
acid  plant  and  lead  chambers,  both  served  by 
pyrites  roasters. 

The  new  plant  is  intended  to  come  on 
stream  in  1958,  and  in  addition  to  meeting  the 
company’s  own  acid  requirements,  will  supply 
the  acid  needs  of  the  titanium  dioxide  pigments 
plant  of  the  Societe  Chimique  des  Derives  du 
Titane,  at  Langebrugge.  The  company’s  fer¬ 
tiliser  production  facilities  have  undergone 
extensive  modernisation  since  the  war  and  the 
construction  in  1956  of  a  phosphoric  acid  and 
granular  triple  superphosphate  installations 
are  the  most  recent  additions.  The  new  sul¬ 
phuric  acid  plant  will  be  third  major  brimstone 
acid  installation  to  be  commissioned  in 
Holland  in  the  past  two  years,  and  will  raise 
brimstone  acid  capacity  to  205,(XX)  tons.  In 
1956  Dutch  acid  production  totalled  about 
716,000  tons. 

SPAIN 


Chemical  Industry  1956 

Provisional  figures  for  1956  announced 
recently  by  the  Minister  of  Industry  show  that 
production  of  sulphur,  sulphuric  acid,  fertilisers 
and  synthetic  fibres  continue  to  increase. 

The  expansion  of  sulphur  production  to 
the  reported  level  of  50,(X)0  tons  (40,900  tons 
in  1955)  reflects  the  successful  operation  of 
the  new  sulphur  recovery  plant  of  Cia.  Real 
Asturiana  de  Minas  at  Hinojedo.  Even  so 
brimstone  imports  of  almost  10,000  tons  in 
1956,  were  only  4,000  tons  lower  than  in  the 
preceding  year.  The  high  level  of  activity  in 
the  sulphuric  acid  industry  fostered  by  the 
great  demand  for  fertiliser  manufacture  resulted 
in  an  output  of  918,000  tons  (100%  H2SO4) 
compared  with  853,200  tons  in  1955.  The  rise 
in  production  (7^%)  is  expected  to  be  main¬ 
tained,  if  not  increased,  this  year  as  work  is 
nearing  completion  on  a  large  number  of 
projects,  so  that  output  in  1957  may  be  close 
to  one  million  tons  acid.  Superphosphate  pro¬ 
duction  expanded  8^%  to  1,575,0()0  tons  in 
accordance  with  Spanish  requirements.  The 
modest  expansion  of  the  output  of  nitrogenous 
fertilisers — reported  to  have  risen  from  212,700 
tons  in  1955  to  226,100  tons  nitrogen — 
does  not  reflect  the  emphasis  which  the 
Government  is  placing  on  the  need  for  the 
rapid  development  of  nitrogen  production 


facilities  in  particular  ammonium  sulphate. 
Actual  production  has  not  kept  pace  with  the 
growing  demand  and  at  present  about  two- 
thirds  of  the  Spanish  Nitrogen  consumption 
is  imported.  Production  of  artificial  fibres  has 
increased  5^%  to  48,000  tons  while  production 
of  carbon  disulphide  has  increased  by  19^%  to 
21,058  tons,  mainly  to  meet  the  rising  needs  of 
the  rayon  industry.  This  increase  was  accounted 
for  by  expansion  of  output  at  the  plants  of 
S.A.  Cros  at  Badalona  and  Santander  and 
Derivados  del  Azufre  S.A.  at  Puente  Genii  and 
Vinaroz,  now  the  largest  carbon  disulphide 
producer  in  Spain. 

Expansion  of  Fertilizer  Plant 

The  Santander  chemical  plant  of  S.A.  Cros 
— Spain’s  leading  fertilizer  producer — is  to  be 
expanded.  The  project,  which  will  be  centred 
round  the  sulphuric  acid  plants,  will  include 
the  construction  of  a  new  sulphuric  acid  unit 
similar  to  the  existing  one  and  equipment  to 
recover  the  heat  generated  at  the  various 
stages.  The  present  plant  is  of  the  contact 
type  and  has  a  capacity  to  produce  daily  80 
tons  (100%  H.SO,)  using  a  B.A.S.F.-Lurgi 
turbulent  layer  roaster.  In  order  to  utilize  fully 
the  heat  developed  in  the  roasting  of  the 
pyrites  it  is  planned  to  link  the  two  turbulent 
layer  roasters  to  a  steam  boiler  and  generate 
electricity  by  a  turbo-alternator. 

It  is  expected  that  the  construction  of  the 
new  plant,  boiler  and  power  station  will  in¬ 
volve  imports  of  machinery  and  equipment 
to  the  value  of  16  million  pesetas  and  will  be 
completed  within  two  years.  The  provision  of 
modern  facilities  for  the  recovery  of  waste  heat 
values,  at  a  rate  sufficient  to  produce  electricity 
for  the  entire  works  at  Santander,  will  make  it 
one  of  the  most  advanced  plants  of  its  kind  in 
Spain. 

MEXICO 

Rayon  and  Sulphuric  Acid 

The  rapid  expansion  of  activities  by 
Celanese  Mexicana  S.A.,  particularly  in  the 
field  of  rayon  and  synthetic  fibres  production, 
has  prompted  the  construction  of  a  1(K)  tons 
per  day  sulphuric  acid.  This  is  being  built 
by  Industrias  Quimicas  de  Mexico  S.A., 
at  Zacapu  and  is  designed  to  meet  the  growing 
acid  requirements  for  fibre  production  as  well 
as  the  expanding  western  Mexican  market. 

Celanese  Mexicana  S.A.,  an  affiliate  com¬ 
pany  of  the  Celanese  Corporation  of  America, 
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started  operations  of  its  first  plant  in  1947  and 
now  produces  an  important  wide  range  of 
chemicals  including  plastics,  tyre  cords,  and 
synthetic  resins,  while  a  plant  is  under  con¬ 
struction  which  is  to  produce  formaldehyde.  At 


Celanese  Mexicana.  Zacapu  rayon  and  transparent 
paper  plant. 


Zacapu,  in  the  State  of  Michoacan  the  com¬ 
pany  manufactures  filament  rayon  of 
various  types,  high  tenacity  tyre  cord,  viscose 
staple  fibre  and  cellophane.  The  plant’s  require¬ 
ments  of  carbon  disulphide  and  sulphuric  acid 
are  supplied  by  the  Industrias  Quimicas  de 
Mexico  S.A.  from  Morelia.  The  new  acid  plant 
at  Zacapu  due  to  enter  operations  in  August 
will  meet  the  company’s  additional  acid  needs. 

BRAZIL 

Acid /Fertilizer  Project 

The  State  controlled  company  Sociedad 
Industrial  de  Minerios  e  Acidos  and  Fertili- 
santes  Minas  Gerais  S.A.^  are  to  build  jointly 
a  sulphuric  acid  plant.  Located  at  Belo 
Horizonte  it  will  use  iron  pyrites  from  the 
mines  of  Ouro  Preto  and  will  have  a  capacity 
of  125  tons  per  day  (100%  HoSOi)  while  plans 
have  been  laid  to  double  this  capacity  at  a 
later  date.  The  sulphuric  acid  will  be  consumed 
by  iron  producers  in  the  Minas  Gerais  area 
while  Fertilisantes  Minas  Gerais  S.A.  are 
planning  production  of  a  mixed  fertilizer  con¬ 
taining  8°/oN,  22-24%  P2O5  and  40%  lime. 

CHILE 

Expansion  of  Sulphuric  Acid  Capacity 

At  Sewell,  O’Higgins  Province,  the  site  of 


its  large  copper  concentrator  and  smelter, 
Braden  Copper  Company,  a  subsidiary  of  the 
Kennecott  Copper  Corporation,  is  building  a 
contact  sulphuric  acid  plant  to  meet  the  anti¬ 
cipated  growth  in  acid  requirements.  Like  the 
company’s  established  sulphuric  acid  output, 
the  new  installation  will  be  integrated  with  the 
metallurgical  operations. 

The  existing  sulphuric  acid  plant  is  based 
on  the  chamber  process  and  has  a  daily  rated 
capacity  of  55  tons  (100%  H.SO*)  produced  in 
the  form  of  55°  Be  acid.  The  sulphur  needs 
are  met  in  the  form  of  by-product  pyrites  con¬ 
centrates  containing  about  38%  sulphur.  These 
represent  the  coarser  fraction  of  the  mill  tail¬ 
ings  from  the  production  of  concentrate  by 
flotation  of  the  copper  ore.  The  pyrites  are 
roasted  in  two  seven-hearth  roasters  and  the 
SO.,  is  converted  in  one  Glover  and  two  Gay- 
Lussac  towers,  one  Packard  Chamber  operat¬ 
ing  as  Gay-Lussac  and  six  Gaillard-  Parish 
type  chambers.  Braden’s  milling  capacity  at 
Sewell  is  34,(XX)  tons  per  day  of  ore  which 
contains  about  3.85%  pyrite  representing  about 
700  tons  sulphur  of  which  less  than  4%  is 
recovered.  Approximate  distribution  of  pyrite 
throughout  the  mill  products  is  as  under : — 


Mill  Feed  . 

Tons 

34,000 

0 

/o 

3.85 

Tons  Pyrite 
1,343 

Copper  Concentrate 

1,700 

40.00 

680 

Miil  Tailings . 

32,300 

1.89 

612 

Pyrites  for  Acid  Plant 

60 

85.00 
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The  level  of  by-product  pyrite  concentrate 
recovery  is  at  about  60  dry  tons  per  day  and 
is  sufficient,  in  addition  to  its  occasional  use 
as  smelter  flux,  to  meet  the  requirements  of  the 
acid  plant  which  in  1956  -consumed  20,701 
tons  of  pyrite  and  produced  19.061  tons  of 
acid  (100%  H,SO,). 

The  new  contact  plant  which  has  a 
designed  capacity  of  75  tons  per  day  (100% 
H.SO,)  is  based  on  the  use  of  sulphur  con¬ 
tained  in  the  exit  gases  of  the  copper  converter. 
Their  concentration  varies  from  between  4  and 
6%  SO2  and  adequate  provisions  are  being 
made  to  ensure  an  even  tenor  of  acid  produc¬ 
tion.  At  present  sulphuric  acid  is  used  in  the 
flotation  of  the  copper  concentrate,  which  is 
based  on  an  acid  circuit,  and  also  as  a  con¬ 
ditioning  agent  in  the  concentration  depart¬ 
ment.  The  new  acid  plant  which  will  be 
capable  of  augmenting  present  acid  supplies 
nearly  1^  times  is  expected  to  meet  the  added 
needs  for  copper  production  in  the  foreseeable 
future. 


Cyprus 


PRODUCTION  OF  SALEABLE  PYRITES  (Long  Tons) 


Sulphur  Content 

Sulphur  Content 

1947 

427,879 

210,744 

1952 

821,716 

401,000 

1948 

407,662 

196,901 

1953 

754,399 

364,000 

1949 

660,162 

320,179 

«954 

795,350 

383,000 

1950 

596,736 

293,981 

1955 

961,390 

471,000 

1951 

689,549 

337,000 

1956 

1,080,732 

530,000 

Iron  Pyrites 

EXPORTS 

(Thousand  Long 

Tons) 

I94S 

1949 

1951) 

1951 

1952 

1953 

1954 

1955 

1956 

UK. 

3.0 

15.9 

49.5 

122.4 

162.8 

270.5 

192.5 

180.0 

Belgium 

2S.7 

— 

4.3 

19.1 

6.3 

13.8 

13.9 

18.6 

8.2 

Czechoslovakia 

14.1 

72.5 

47.3 

11.7 

— 

Egypt 

29.3 

27.5 

28.2 

34.7 

42.0 

16.8 

15.8 

38.6 

33.9 

France 

198.5 

252.4 

292.6 

215.4 

173.3 

161.0 

1 54.0 

172.9 

164.0 

Greece 

16.6 

14.0 

Holland 

— 

27.5 

60.5 

77.0 

114.8 

96.0 

89.6 

142.9 

189.5 

Italy 

— 

4.8 

26.1 

32.1 

7.9 

10.9 

23.4 

44.6 

Switzerland ... 

33.0 

10.0 

5.0 

3.3 

10.2 

— 

W.  Germany 

82.7 

58.6 

142.4 

1 56.6 

99.0 

140.8 

1 54.6 

202.5 

Total  ... 

369.9 

401.7 

533.5 

614.9 

633.3 

565.2 

688.0 

753.6 

821.7 

Cupreous  Pyrites 

Holland 

_ 

— 

9.7 

31.9 

3.4 

9.8 

7.3 

13.2 

41.6 

Italy 

— 

ii.a 

50.8 

63.2 

73.1 

58.3 

48.4 

41.4 

62.1 

W.  Germany 

— 

— 

50.7 

— 

70.2 

61.8 

69.7 

84.6 

67.3 

Belgium 

— 

— 

— 

4.0 

— 

— 

— 

— 

Total  ... 

Nil 

77.8 

II  1.2 

99.1 

146.7 

129.9 

1 25.4 

139.2 

171.0 

Japan  -  Sulphuric  Acid 


Production 

Thousand  metric 

tons  100/  H.SO, 

1953 

1954 

1955 

1956 

Acid  Produced  from 

Total 

T  Jtal 

Total 

Chamber 

Contact 

Total 

Zinc  Smelter  Gases 

1390 

145.8 

171-I 

58.9 

1 49- 1 

207.9 

Copper  Smelter  Gases 

90.0 

186.7 

2  to.  I 

148.5 

1 29. 1 

277-7 

Sulphur  Ores 

2,454.7 

2,711.8 

2,908.7 

1,341-5 

1,867.8 

3,209-3 

2,683.7 

3,044-3 

3,289.9 

1,548.9 

2,146.0 

3,694-9 

Consumption 

1953 

1954 

/955 

1956 

Nitrogenous  Fertilisers 

■  1,474-7 

1,564.8 

1,584-5 

1.687.0 

Phosphatic  Fertilisers 

589-8 

695-7 

775-4 

881.8 

Artificial  &  Synthetic  Fibres 

261.7 

313.8 

370.4 

471. 1 

Inorganic  Chemicals 

94-0 

109.0 

130.9 

188.1 

Dyes  &  Intermediates 

74-9 

87.6 

93-6 

86.8 

Iron  &  Steel  . 

43-1 

53-3 

50.5 

62.0 

Petroleum 

41-3 

43-0 

48.7 

59-1 

Paper  &  Pulp  . 

+ 

+ 

14-3 

25.1 

Other  Uses  . 

195-6 

222.3 

235-8 

270-7 

2,775-1 

3,089.5 

3,304-7 

3,731-7 

t  Included  under  other  u-^ev. 

Consumption  of  Raw  Materials 

1953 

1954 

1955 

1956 

Iron  Pyrites . 

) 

>  0 

1,654.8 

1,823.3 

Pyrrhotite 

2,178.4 

•  2,385.5 

166.2 

182.5 

Sulphur  Ore  ... 

704-4 

749-1 

Zinc  Blende  ... 

162.4 

173-6 

198.1 

231.9 

Copper  Concentrates 

58-9 

59-4 

79-0 

123.I 

Copper  Pyrites 

62.2 

70.5 

70.9 

64-4 

Imported  Pyrites  . 

7-1 

5-6 

2.0 

— 

Spent  Oxide  &  Elemental  Sulphur 

4-1 

11.3 

4-1 

2.7 
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Sweden 

Pyrites  Imports 

Sulphur  Imports 

7956  1st  Qtr.  7957 

1956 

1st  Qtr.  1956 

Norway 

.  108.9 

21.8  Norway 

44,025 

4,901 

Hungary 

.  o.i 

—  Chile 

8,047 

600 

Spain 

.  5-4 

—  U.S.A. 

34 

12 

Italy 

12,371 

1,300 

Ml 

Mexico 

n,i44 

5,999 

Others 

3,389 

17 

Total.  Thousand 

Metric  Tons  114.4 

21.8 

Total.  Metric 

Tons  79,010 

12,829 

Mexico 

SULPHUR  EXPORTS  JANUARY 

-  MARCH  1957 

Pan- A  merican 

Gulf  Sulphur 

Sulphur  Co. 

Corporation  Total 

Metric  Tons 

U.S.A. 

84,433 

25,389 

109,823 

Australia 

9,677 

9,601 

19,278 

iv* 

France 

23,208 

— 

23,208 

United  Kingdom 

20,018 

— 

20,017 

Western  Germany 

1,378 

— 

1,378 

Holland 

1,514 

— 

1,514 

140,228 

34,990 

175,218 

United  States 

SULPHUR  EXPORTS 

Long  Tons 

1st  Qtr. 

1st  Qtr. 

1st  Qtr. 

1st  Qtr. 

1957 

1956 

1957 

1956 

Canada 

17,002 

19,180  Australia 

12,475 

37,425 

Cuba 

6,243 

6,200  N.  Zealand  . 

7,805 

26,227 

Brazil 

24,264 

12,586  Canary  Islands  . 

3,989 

3,000 

Argentina 

7,901 

16,495  Union  of  South  Africa 

30,350 

22,500 

U.K . 

65,999 

87,586  Algeria 

4,000 

6,000 

Belgium 

13,550 

13,249  Morocco 

4,000 

— 

France 

34,200 

43>350  Other  countries 

10,634 

24,158 

W.  Germany 

11,050 

8,400 

Austria 

4,000 

3,500  Total 

290,082 

346,746 

India 

.  ,  32,620 

16,890 

SULPHUR  PRODUCTION 

c 

PRODUCTION 

STOCKS 

EXPORTS 

IMPOR  TS 

Frasch  Recovered  Frasch  Recovered 

1953 

5,155,342  337,099 

3,022,486 

107,344 

1,241,536 

1954 

5,515,543  357,400 

3,228,020 

109,066 

1,647,011 

1,104 

1955 

5,743,344  401,650 

3,181,198 

120,267 

1,595,419 

38,317 

1956 

6,427,229  480,980 

3,936,450 

119,446 

1,651,597 

203,300 

1956  January 

531,330  40,900 

3,216,150 

121,066 

114,640 

12,749 

February 

476,313  37,100 

3,194,019 

121,438 

137,701 

2,639 

March 

485,963  38,100 

3,204,568 

118,913 

94,425 

24,796 

April 

504,289  36,200 

3,240,373 

118,760 

117,072 

20,119 

May 

543,217  38,500 

3,276,638 

113,377 

131,049 

10,025 

June 

565,002  38,200 

3,330,433 

111,945 

157,940 

12,437 

July 

621,130  43,400 

3,493,942 

115,246 

136,048 

15,036 

August 

597,699  42,500 

3,636,730 

115,047 

188,240 

15,347 

September 

524,370  42,000 

3,680,784 

117,759 

138,784 

28,440 

October 

529,056  40,750 

3,705,626 

118,937 

192,332 

23,814 

November 

514,772  39,580 

3,852,028 

119,157 

95,003 

19,254 

December 

534,088  43,750 

3,936,450 

119,446 

148,367 

20,644 

1957  January 

495,353  42,154 

3,997,911 

118,296 

115,747 

33,883 

February 

439,997  39,000 

4,087,925 

116,713 

74,698 

29,141 

March 

471,548  39,800 

4,102,394 

111,905 

99,637 

OtYicial  Rurcau  <if  Mines  Data  (Iork  tons 

of  2.240lbs.) 

m 
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PAN  AMERICAN  SULPHUR  COMPANY 

DALLAS  TEXAS 

OPERATIONS  AT  JALTIPAN,  MEXICO 


Sole  Distributors  for  United  Kingdom  &  Northern  Ireland 
GUEST  INDUSTRIALS  LTD, 81  GRACECHURCH  ST,  LONDON,  EC3 

(ix) 


1956  highlights 


TUAIIE  IIIRECTORY  of  the 
CHEMICAL  IXRCSTRY 

in  the  Federal  Republic  of  Germany  and  West  Berlin 

Incorporating  WENZELS  DIRECTORY  and  COMMODITY  GUIDE 


This  directory,  published  in  conjunction  with  the  Association  of 
German  Chemical  Manufacturers  is  the  only  official  and  com¬ 
prehensive  trade  directory  embracing  both  firms  and  products, 
following  the  amalgamation  of  the  former  two  recognized  manuals. 
It  contains  fullest  information  on  chemical  concerns  and  their 
manufactures,  in  West  Germany  and  West  Berlin,  and  is  an  essential 
reference  work  for  all  firms  and  business  houses  engaged  in  trading  or 
seeking  to  expand  their  trade  with  the  German  chemical  industry. 

fViV#* 

«r  V.S. 

The  Trade  Directory  of  the  Chemical  Industry  contains  the  following  sections : 


List  of  firms 


Local  index 


List  of  products 


More  than  3,200  chemical  manufacturers  and  commercial 
concerns  are  listed  alphabetically,  together  with  full  addresses 
and  details  of  supply  programmes. 

All  firms  contained  in  the  alphabetical  index  have  been  listed 
according  to  town  and  district,  an  invaluable  aid  to  both  foreign 
and  domestic  buyer. 

Manufacturers  of  each  individual  product  of  all  German 
chemical  concerns  located  in  West  Germany  and  in  West  Berlin, 
together  with  the  respective  commercial  firms,  are  listed  under 
more  than  6,000  headings. 


Registered  trade  names 


The  most  comprehensive  list  so  far  published  of  registered  trade  names 
together  with  details  of  products  supplied  by  the  manufacturing  firms 


Raw  materials  section 


Guide  to  supply  sources  of  raw  materials  offered  by  chemical 
manufacturers,  wholesalers  and  other  commercial  undertakings. 


ENGLISH,  FRENCH,  and  SPANISH  TRANSLATIONS  of  products  and  indexes  greatly  facilitate 
use  by  foreign  firms. 


Eron-Verhig  GMBH  •  Dusseldorf 


JEFFERSON  LAKE 
SULPHUR  COMPANY 

SULPHUR 

PRODUCERS 


99.S  PER  CENT.  PLUS  PURITY 
(FREE  OF  ARSENIC,  SELENIUM  AND  TELLURIUM) 


Mines  and  Plants  Located  at ; 

Clemans  Dome.  Brazoria  County,  Texas. 
Long  Point  Dome,  Ford  Bend  County,  Texas. 
Starks  Dome,  Calcasieu  Parish,  Louisiana. 
Monderson  Field  :  Manderson,  Wyoming. 


General  Offices  : 

1408  WHITLEY  BUILDING 
NEW  ORLEANS  12,  U.S.A. 


CONSULTANCY  SERVICE 


for  your 


SULPHUR  PROBLEMS 


•  PROCESSES 


•  REFINING 

•  RECOVERY 


•  SULPHURIC  ACID 

•  NEW  PROJECTS 


T«chnical  Consultancy  Sorvico 

Apply  to:— 

THE  BRITISH  SULPHUR  CORPORATION  Ltd. 

4  Grafton  Street 
London,  W.1 

Tsisphons.  HYDE  PARK  8989  Csbist.  SULFEX.  LONDON 


A  reliable  source  for 
high  purity,  99^%  or  better 

SULPHUR 


DUVAL  SULPHUR 
AND  POTASH  COMPANY 

HOUSTON,  TEXAS,  U.S.A. 


Please  address  all  communications  to : 

ASHCRAFT-WH.KINSON  CO. 


Exclusiye  Distributers 
ATLANTA,  GEORGIA.  U.S.A. 


Cable  Address  :  ASHCRAFT 


Protect  your  Pyrites  or  Sulphur  Grind¬ 
ing  Plant  from  the  ever-present  risk  of  a 
Dust  Explosion  by  installing  a  Graviner 
Explosion  Protection  System.  Your 
Bucket  Elevator  or  Pneumatic  Transfer 
Equipment  can  be  similarly  safeguarded 

Write  or  ’phone  today  for  our  brochure 
“  Explosion  Protection  and  Suppression  ” 
and  let  us  know  if  you  have  any 
Dust  or  Gaseous  danger  problem. 

Our  experienced  Staff  of 
Engineers  are  at  your  service, 

INDUSTRIAL  EXPLOSION 
PROTECTION  A  SUPRESSION 

by  _ 

MANUFACTURING  COMPANY  LTD. 

29  St.  James’s  Street,  London,  S.W.I  Tel.  WHItehall  6478'9 
Fareham  Road,  Gosport,  Hants  Telephone;  Gosport  89175'7 


The  Economist  Intelligence  Enit 

SERVICES  FOR  BUSINESS 


For  the  Exporter 

Three-monthly  reports  on  business  conditions  and 
prospects;  this  service  now  includes  all  countries. 

''Motor  Business" 

A  quarterly  bulletin  on  business  problems  and  trends 
in  the  motor  and  allied  industries. 


'The  Paper  Bulletin" 

Quarterly  bulletins  and  monthly  information  sheets 
on  supply,  demand  and  price  trends  of  packaging 
materials,  stationery  and  other  paper  products. 


Capitol  Replacement  Costs 

Index  number  of  prices  of  twenty  major  groups 
of  capital  equipment  and  buildings  are  reported 
quarterly. 

British  Wholesale  Prices 

The  weekly  wholesale  prices  of  over  three  hundred 
commodities  reported  monthly. 

"Hard  Fibres" 

A  quarterly  bulletin  of  the  sisal,  manilla  and  allied 


"The  Businessman's  Guide  to  Britain" 

An  annual  publication  for  those  travelling  in  Britain 
on  business. 


'The  Oxford  Economic 
Atlas  of  the  World" 

Comprises  text,  detailed  maps  and  statistics  relating 
to  world  production  and  trade. 


Further  particulars  of  these  and  other  services 
may  be  obtained  from  : 

The  Economist  Intelligence  Unit 

22  RYDER  STREET, 

ST,  JAMES'S, 

LONDON,  S.W.I. 


(xii) 


Telephone  WHITEHALL  1511-ext.  144 
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